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ABSTRACT 
 
Three new railways namely the KCR West Rail, the MTR Tseung Kwan O Extension 
and the Ma On Shan Extension of the KCR East Rail have been in operation since after the 
beginning of the millennium. There are 6 more new urban/regional railways expected to be 
constructed in Hong Kong. All these new railways are proposed under the Railway 
Development Strategy by the Hong Kong SAR Government. The Government is actively 
involved, and investing in the railway development is not solely due to the financial return of 
these projects. 
 
The overall aim of this dissertation is to illustrate that urban railways can bring 
external benefits to the community. The objectives of this study are to estimate empirically 
the economic value of the time saved in traveling by West Rail, and to estimate the impact on 
private residential property value in Tuen Mun due to the newly constructed West Rail. It is 
intend to provide insight that railway development is not just a public service but also a 
broader social function, in order to support an active participatory role for Government in 
urban railway development. 
 
This study first introduces and summarizes the important information and history of 
Tuen Mun and West Rail, and theories and previous studies about the value of time saving and 
land value, as background information. The time saving benefit model is set to estimate the 
time saving value in monetary terms by examining the value of a trip form Tuen Mun to 
Central on West Rail. Further, hedonic price model is adopted to examine the impact of West 
Rail on the price of properties within the catchment of the Tuen Mun KCRC Station. The 
observation period is form 1 January 1995 to 31 December 2005. 
 IV 
The results are that the West Rail reduces transportation cost, but due to the double 
counting issue, only public rental housing residents’ time saving benefit is considered to be 
unambiguously affected.  It is shown that West Rail can help public rental housing residents 
save $26.88m-$104.73m annually according to different traveling routes. On the other hand, 
the announcement and the operation of West Rail are shown to have a positive and significant 
effect on private residential property prices in the study area. The effect of the announcement 
of the project is much greater then that of commencement of operation. West Rail thus 
increased the accessibility of Tuen Mun and so enhanced the value of residential properties 
there. 
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Chapter 1 
Introduction 
 
1.1 Background 
 
The trend of the West New Territories development began with the massive influx of 
post-war immigrants that were absorbed into the work-or-die ethic that, from the 1950s 
through to the 1970s, propelled Hong Kong’s rapid transformation from enter-pot to 
manufacturing center. Hong Kong’ mountainous topography permitted little opportunity for 
the centrifugal force of the typical urban sprawl that has scattered most other conurbations. 
Due to the shortage of land, it was this compelling priority of location that shaped the vertical, 
but not horizontal, evolution of Hong Kong. One important reason is that vertical 
development facilitated efficiency in travel time with the city as it developed. (Moss, 
2003).According to Moss (2003), by the 1970s the “pressure cooker” effect that had 
engendered the essential dynamics of Hong Kong proved too great to be contained within the 
traditional urban limits of Hong Kong. Expansion across the largely psychological watershed 
of the Kowloon range into the relatively undeveloped New Territories offered what seemed 
the only solution. The original premise for the New Territories satellite towns was that they 
would be entirely independent, self-supporting entities, whose populations would live, and 
work, shop and play, school and relax within their New Town. However, it didn’t happen. The 
supposedly autonomous new towns became dormitory suburbs for Hong Kong Island and 
Kowloon, their growing population still commuting daily to that combined metropolis. The 
resulting strain on transportation, and particularly along those attenuated links to the western 
seaboard, could not indefinitely be served by roads alone. There is a high potential need to 
construct a railway to serve the residents in traveling. (Moss, 2003) 
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According to the Executive Summary of the Third Comprehensive Transport Study 
(CTS-3) Final Report, in 1990, the Government published a White Paper on transport policy 
entitled “Moving into the 21st Century” which was based on the recommendations made in the 
Second Comprehensive Transport Study (CTS-2) in the late 1980s. Since then, new 
developments have taken place and public expectations on transport services have risen. The 
upward revision of the population forecasts, an enhanced housing programme, the rapidly 
increasing cross boundary traffic and the resent growing concern over environmental impact, 
particularly adverse air quality, all point to a need to update and refine Hong Kong’s transport 
infrastructure and policy framework.. The Transport Department commissioned the CTS-3 
which started in August 1997. The objective of CTS-3 was to provide a framework on which 
Government can develop a balanced transport strategy to facilitate the mobility of people and 
goods of Hong Kong in an environmentally sustainable manner up to 2016. (Transport 
Department, 1999) 
 
CTS-3 found that public transport services will continue to dominate the transport 
scene in Hong Kong and will account for almost 90% of all person trips in Hong Kong by 
2016. Railways will take over franchised buses and become the most used public transport 
mode in Hong Kong, handling about 40% to 50% of the total public transport patronage by 
2016. It also found that with the timely and co-ordinate implementation of appropriate 
transport infrastructure, public transport services and traffic management measures, mobility 
levels can be maintained and even improved under the three growth scenarios (highest growth) 
tested in the Study, as compared with that of the 1997 base year. (Transport Department, 
1999) 
 
With reference to CTS-2, the Hong Kong Government first formulated the Railway 
Development Strategy in 1994. It set out the program to construct three new railways namely 
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the KCR West Rail, the MTR Tseung Kwan O Extension and the Ma On Shan Extension of 
the KCR East Rail. After the millennium, these new railway projects have been completed. 
The Hong Kong Government claimed that railway will form the backbone of the future 
passenger transport network and the development of rail stations should synchronize with 
land-use development (Transport Department, 1999). The Hong Kong Government further 
formulated the Railway Development Strategy 2000. The Strategy provides the planning 
framework for further expansion of the Hong Kong’s railway network up to 2016. (Transport 
Bureau, 2000) The Strategy proposed 6 new railway projects, which are the Island Line 
Extensions, Sha Tin to Central Link, Kowloon Southern Link, Northern link, Regional 
Express Line and Port Rail Line. It can be seen that the Government is intended to develop a 
perfect and extensive railway network in Hong Kong. 
  
1.1.1 Tuen Mun 
 
Tuen Mun is located in the costal of the North West New Territories, and is one of the 
major satellite towns which the Hong Kong Government invested a lot of resources to 
develop. Birch and Sit (1982) have explained the development of the old Tuen Mun and the 
history of Tuen Mun and they are summarized below. 
 
The statue of Pui To is said to be more than one thousand years old. It is said to have 
been commissioned by the officer in command of the military garrison stationed there by 
Tang imperial authorities for the purpose of propose of protecting the valuable junk cargoes 
against the depredations of pirates taking advantage of the local coastline. According to 
Professor Lo Hsiang-lin there is a section in the Tang Dynastic history, Hsin T’ang Shu, 
which confirms the existence of the military presence and incidentally gave the locality its 
name, Tuen Mun, (fortified entrance). He quotes this august text, “There is a body of regular 
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troops in addition to the garrison stationed at Tun-men Chen.” Figure 1 shows the location of 
Tuen Mun.  
 
Figure 1 Hong Kong Map 
 
 
 
 
 
 
 
 
 
 
 
 
Source: ypmap (http://www.ypmap.com/ch/viewer.asp?mapService=LocationMap_c) 
 
However, since World War II, San Hui and the surrounding villages slowly felt the 
impact of the changes which were to set the pattern for the transformation of the New 
Territories. First there was the incursion of the newcomers into the district, refugees form the 
upsets of the Japanese War and its aftermath, the Civil War in China leading to the victory of 
the People’s Republic of China. Then, with new sources of income-from the rents of their 
ancestral land for market gardening to grow food for the burgeoning population of Hong 
Kong and Kowloon; from salaries earned in new commercial enterprises and factories-the 
indigenous population gave up agriculture as the traditional way of earning a living, began to 
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enjoy a less frugal life and to invest in conspicuously affluent village houses. (Birch and Sit, 
1982) 
 
In 1964, Castle Peak was chosen as one of several areas in the New Territories to be 
planned as a satellite city. This rudimentary plan, designed to provide for a town to 
accommodate one million people, would grow outwards into the bay. The fish ponds and 
areas of abandoned paddy land would be reclaimed and San Hui would now be at the heart of 
a modern town with a town centre surrounded by housing estates of multi-storied flats and, 
carefully separated, industrial areas for the flourishing waterfront industries of timberyards 
and shipbuilding. This plan much elaborated and modified is the foundation of the New Town. 
Figure 2 shows the general view of Tuen Mun in 1974. 
 
Figure 2 General View of Tuen Mun, 1974 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Birch and Sit (1982) 
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In the 1971 Census1, the present boundary of the New Town held a population of 20977 
persons. Its population jumped to 33070 in the 1976 By-Census. The jump of the population 
was due to several public housing estates build by the Hong Kong Government when 
developing the town. In 1981 Census shows that the New Town has a population of about 
90000. The information provided by Birch and Sit is only up to 1982. In the 2001 Census, 
The population of Tuen Mun is 488,831 with 146,237 domestic households. 
 
 
Transportation systems are important to serve large urban populations such as Tuen 
Mun. Before the operation of the West Rail, Tuen Mun mainly relied on bus, mini-bus and 
ferry to communicate with outside. Tuen Mun Road is the major road that Tuen Mun relies on 
for road transportation. Traffic accidents and congestion are commonplace on this road. Baker 
(2003) comments that the serious accident which caused the death of  21 people on Tuen 
Mun Road on 13th July 2003 is due to speed and congestion. He witnessed, on a daily basis, 
poor quality driving which inevitably results in serious accidents, often sooner rather than 
later. The main problem is vehicles driving too close together. “I have been on buses which 
were travelling at high speed with only a few metres between us and the vehicles in front and 
behind. It is also not unusual to see many of the buses overcrowded, with people standing in 
the aisles and stairs.” He said that this is not entirely the fault of the drivers but is also due to 
the congestion at peak periods. If safety is to be significantly improved on Tuen Mun Road, it 
is imperative that the number of buses is substantially reduced. This will only happen if 
demand for buses is reduced by the opening of West Rail, and that people choose rail because 
it is cheaper, quicker and/or more comfortable.  
 
                                                 
1 Population Census is carried every ten years while By-Census is carried out between Population 
Census 
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Due to high degree of usage of the Tuen Mun Road, which is the only main road to 
connect Tuen Mun and urban area, the travel problems have been present for a long time. 
Beside the inter-district traffic, the intra-district traffic is base on bus and mini-bus plus a very 
special kind of public transport-Light Rail (Figure 3) which serves the North West New 
Territories district only. The Light Rail system was established in 1988 to provide local 
transport within the North West New Territories (KCRC, 2006).                  
 
 
Figure 3 Light Rail 
 
 
 
 
 
 
 
Source: KCRC (http://www.kcrc.com.hk/eng/services/services/lr_intro.asp) 
 
The Light Rail system provides an efficient, reliable and value-for-money service for 
the one million residents of the rapidly growing new towns of the North West New Territories. 
During peak hours, service is as frequent as every 1.3 minutes at stops in the busiest section. 
(KCRC, 2006) 
 
With the opening of the new Tin Shui Wai extensions on 7 December 2003, the Light 
Rail network has been extended to a route length of 36.15 kilometres with 68 stops. A total of 
119 Light Rail Vehicles run along Light Rail, which operates for 19 hours each day. Each 
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LRV can accommodate more than 200 passengers. Due to an open fare system maintained by 
Light Rail, there are no gates or turnstiles at stops, allowing passengers to board and alight 
easily. 
 
1.1.2 West Rail 
 
Over the last two decades, the dynamic growth and the rapid changes that have taken 
place in New Territories make the west rail a foregone conclusion. (Moss, 2003) The West 
Rail is the first railway to run to and service the northwest New Territories. The West Rail 
draws a lot of attention of the Hong Kong community as it relieves the traffic problem of 
Tuen Mun. It is also the indication of the Government’s railway strategy at work. The KCRC 
published “West Rail”, written by Moss in 2003, which explains the birth of the West Rail 
extensively, and the information is summarized below. 
 
Mobility, accessibility and convenience are among the qualities of life held most dear 
by Hong Kong people. They were requirements that shaped and conditioned the very nature 
of Hong Kong’s development. They remain the three considerations that will influence all its 
future quest for an even better society. For the expansive western domain to keep pace with 
the rest of Hong Kong, it was inevitable that high-speed rail must supplement the increasingly 
burdened road systems on which all transportation had hitherto depended. When some degree 
of inevitable outward expansion, together with a greater consciousness of “home” as a 
separate entity to “work”, unavoidably extended the typical distances to be covered between 
the two, reluctant commuters demanded maximum dispatch and efficiency form whatever 
conveyance providing the connection. (Moss, 2003) 
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Rail services were seen as the mainstay of the communications to the new satellite 
towns springing up in that hitherto rural hinterland. East Rail, following the original route laid 
down by the Kowloon-Canton Railway as far back as its inception in 1910, proved the 
primary stem of the development along the eastern seaboard of the New Territories. All of the 
long-established rail stations traversing that route served as hubs around which accumulated 
massive population shifts, with Sha Tin featured as the model of things to come. With the 
Hong Kong population set to further increase between 2001 and 2006, and with an increasing 
share of that growth distributed in the New Territories. West Rail is undeniably important 
because so large a component of that growth is anticipated in the Western New Territories 
(Moss, 2003). Here the satellite towns that failed to develop their independency anticipation 
but already absorbing half of Hong Kong’ total population. 
 
Limited road links to burgeoning centers in the west such as Yuen Long and Tuen Mun, 
including the Tuen Mun Highway itself, have proved vulnerable to the vagaries of the weather 
and traffic hold-ups. To ease, convenience, reliability and punctuality of a high speed rail 
system will change the profile of where people choose to live. Viewed as the next logical 
progression of the infrastructure required to cater for the scale of development foreseen in the 
western New Territories, West Rail’s time has unmistakably come. Figure 4 shows the route 
map of West Rail. 
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Figure 4 West Rail Route Map 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: KCRC 
(http://www.kcrc.com/eng/services/services/popup.asp?img='images/wr_route.jpg') 
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West Rail is a huge project and also became a financial problem. Mr Samuel Lai, 
Acting Chief Executive Officer of KCRC said that West Rail was the biggest capital project 
they had ever undertaken. If there was no government support, the capital expenditures lay 
beyond their resources. The project need $64billion, and while $29 billion came from 
government in the form of equity investment, KCRC went out and raised $6 billion for West 
Rail, with the rest coming from internally generated cash. KCRC built the project, and in turn 
the government earned all the property development profits. Figure 5 shows the train of West 
Rail. 
 
Figure 5 West Rail Train 
 
 
 
 
 
 
 
 
Source: KCRC  
(http://www.kcrc.com.hk/eng/services/services/popup.asp?img='images/big/02.jpg') 
 
West Rail incorporates four interchange stations with Light Rail. They are Tuen Mun 
Station, Tin Shui Wai Station, Siu Hong Station and Yuen Long Station. West Rail is 
dependent on feeder services to service a larger area in Tuen Mun. Only 20 per cent of 
residents in the region are within close walking distance of the stations. Light Rail has been 
transformed into a feeder for West Rail while continuing as the major mode of transport in the 
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North West New Territories. Passengers interchanging between Light Rail and West Rail will 
enjoy free transfers on Light Rail. Light Rail will play a dual role. In addition to providing 
internal travel, it will serve as the first leg of travel outside the area. 
 
The 30.5-kilometer West Rail (Phase 1) has 9 stations, beginning at Nam Cheong and 
ending at Tuen Mun. Nam Cheong Station, located east of the West Kowloon Expressway, 
shares a 360-meter long below-ground concourse with the MTR. Because this is the only 
point where West Rail shares a station with the MTR, Nam Cheong is the largest of all 
stations along the West Rail route, covering an area of more than three hectares. Tuen Mun 
Station raised on pilings above the drainage nullah. The station is a 550 meters long edifice. It 
takes half an hour for the 30.5 kilometers journey from Tuen Mun to Nam Cheong. 
 
1.2 Field of Study  
 
External benefits are usually estimated before a transportation infrastructure is built. 
The external benefits and financial return are use to compare the cost of the project so that 
one can determined whether it is worthwhile to carry out the project. However, there is 
problem with the “external benefits” approach. It is extremely difficult to measure exactly 
what it is, who it accrues to, and also that it can be misused to justify projects that are not 
economically viable because there are no accepted techniques that can account for external 
benefits unambiguously. Therefore, they can be exaggerated and abused by politicians and 
public officials to promote pet projects.  
 
This paper presents an exploratory study of the determination of external benefits of 
an urban railway development in a high-density urban area i.e Hong Kong, where it is 
extremely difficult to estimate costs and benefits of infrastructure development. The study 
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target which is the West Rail is an infrastructure project that has been in operation for 2 years 
already. The data involved is real and not just as prediction. The study concentrates on the 
time saving benefit and the property value enhancement benefit to the Tuen Mun Community.  
It is hoped that the outcome of this study will show that there are benefits, at least, including 
time saving benefit and property price enhancement to development of West Rail. The real 
total external benefits are difficult to measure unambiguously, but if positive, the two benefits 
are enough to show to those who argue that the Hong Kong Government should not use the 
taxpayers’ money to subsidize the project that the West Rail has brought external benefits to 
the community and that railway development is important in Hong Kong. 
 
1.3 Aim and Objectives 
 
The overall aim of this dissertation is to illustrate that the railway can bring external 
benefits to the community. Benefits that are stemming from a project, but not accruing to the 
organization undertaking the project is call external benefits. The typical external benefits are 
the time saving benefit and enhancing the property prices of the area with new railway station. 
It would be more convincing to show the external benefits by empirical study. West Rail give 
an excellent chance to have an empirical study as it is finished in 2003 and time has been 
allowed for the effects to take effect. Therefore, this study is to examine the external benefits 
that West Rail brings to the Tuen Mun community. Models will be set to examine the annual 
time saving benefit in money term and to illustrated the effect of West Rail on the price of 
properties in Turn Mun. It is intend to show that railway development is not just a civil 
service but also carries socio-economic benefits, and thus support the Government’s active 
involvement in urban railway development. The West Rail and Tuen Mun community form 
the study targets and the objectives are as follows: 
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1.  To estimate the economic value of the time saved in traveling by West 
Rail, as opposed to alternative modes. 
2.  To estimate the impact on private residential property value in Tuen Mun 
due to the newly constructed West Rail. 
 
By achieving these two objectives, this study can help explain and demonstrate the 
external benefits of urban rail development in term of time saving benefit and enhancement of 
residential properties value in Tuen Mun brought by West Rail. 
 
1.4 Methodology and Scope 
 
With reference to the above background, the two objectives are going to be achieved 
by two models. The model for the first objective is the time saving benefit model which is 
used for calculating the value of time that can be saved by taking West Rail instead of taking 
other public transport. The trip to be concerned is from Tuen Mun to Central. Central is the 
Central Business District (CBD) in Hong Kong. The trip form Tuen Mun to Central is 
unavoidable for Tuen Mun residents who need to go there for work. The traveling time and 
fee of different traveling modes will be collected and put into the model for estimation.  
 
For the second objective, hedonic price methodology is adopted to analyses the 
different factors affecting the price of a flat.  A regression analysis is used to examine the 
significance of the effect of specific factor due to the development of West Rail. The 
transaction records of the properties within the catchement of the Tuen Mun Station are 
examined in this study. The catchment is defined as 400m radius from the Tuen Mun KCRC 
station which is about 10 minutes walking time. It is because the effect of West Rail on these 
properties should be more effective and obvious.  Along the West Rail, Tuen Mun is chosen 
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as the target community because it is a satellite town with serious traffic problem. In the past, 
Tuen Mun only relied on the Tuen Mun Road which is the primary road and Castle Peak Road 
which is the secondary road to commute with the urban areas. The West Rail has improved 
the transportation of Tuen Mun in a large extent. Moreover, Tuen Mun is a quite mature 
satellite town with more than 30 years history. The uncertain factors which may affect the 
traveling modes and property prices are limited. Therefore, Tuen Mun becomes the studying 
target. 
 
1.5 Organization 
 
This dissertation has 5 chapters in total. The present chapter is introduction which 
gives background information general view of the study.  
 
Chapter 2 is Literature Review. Theories and previous studies about the time saving 
value and the land value will be introduced. The previous empirical studies which examine 
the relationship between the newly constructed railway and property prices will be discussed. 
This chapter provides background knowledge that is essential for readers to understand the 
models, hypothesis and the results analysis etc. 
 
Chapter 3 is Time Saving Benefit. The methodology for illustrating the time saving 
benefit will be introduced. The detail of the model for this study is then set up. The selection 
of variables in each model will be discussed, also, the results will be forecasted and 
hypothesises will be stated. Nevertheless, the types and sources of data will be stated. Finally, 
the results of the model will be presented and it is tried to explain the reasons of the results 
according to the Hong Kong situation. 
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Chapter 4 is Property Price Impact. The main framework of this chapter is same as 
Chapter 3, in that it includes discussion on methodology, the hedonic price model for this 
West Rail case, source of data and results and analysis. 
 
Chapter 5 is Conclusion. It includes summary of the findings of this study. Then, there 
is a discussion on the implication of the results of this study. After that, it is going to evaluate 
whether the objectives has been met. The limitation of this study will be stated and the area 
for further study will also be recommended.  
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Chapter 2 
Literature Review 
 
2.1 Introduction 
 
The West Rail is reliable and fast public transport. By taking West Rail, it is 
presumed that passengers can save time when compared to other transport modes. At the 
same time, the property prices along the railway line, especially near the stations, are 
presumed to be increased due to the development and operation of the railway. The value of 
the time saved by taking West Rail and whether the property prices will be increased by the 
West Rail are the factors investigated in this study. 
 
In this chapter, the concept of external benefits, the theories and present knowledge 
about the value of time and the factors affecting the land values will be presented. With 
these key concepts and theories in the mind, it is easier to identify key factors that relate to 
objectives. The previous studies about the time saving benefit and property price impact will 
also be analysed and their relative merits will be compared. The research questions will then 
be presented after reviewing this literature. 
 
2.2 External Benefits 
 
Transport infrastructure improvements have long been recognized as fundamental 
enabler, though not a guarantee, of overall economic growth. (Barron et al, 2004). The 
improvements can bring along the external benefits to the community.  
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External Benefits are those stemming from a project, but not accruing to the 
organization undertaking the project. External benefits are, however, captured by the 
community as a whole and some are directly reflected in revenues back to the government 
(Transit Cooperative Research Program, 1998). Major transport infrastructure improvements 
tend to enhance the development potential of the areas they service. Where new transit 
provides noticeably better connectivity to other areas, willingness to pay on the part of 
residential and business to be located in the transit system’s catchments tends to go up, 
resulting in an overall stimulus to economic development within catchments (which is 
defined as the area within 400 meters of a rail station in this study) (Barron et al, 2004). 
Barron et al (2004) point out four general types of external benefits are: 
 
1. Imputed economic value to society of: 
a) Time savings to travelers 
b) Reduced transport accidents 
2. Additional revenues accruing to government form higher property values 
3. Financial returns to private property owners in the catchments. 
4. Benefits of reduced roadside pollutant owners in the catchments 
 
It should be note that there is a “double counting” issue when estimating the 
external benefits. A transit investment may produce a variety of types of economic impacts. 
Unless the different types of impacts are defined and differentiated clearly, they can easily 
be double counted (Transit Cooperative Research Program, 1998). In the Transit 
Cooperative Research Program Report 35, it gives an example of double counting. Consider 
a case in which a transit investment is found to have yield travel time savings worth $2 
million annually, and property value increase of $3 million annually. While it may be 
appropriate to discuss each of these impacts separately, it would be inaccurate to conclude 
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that the transit investment produced a total annual benefit of $5 million. This is because the 
increase in property value is due to the travel time savings. Therefore, adding together the 
travel time benefits and the property value benefits would be counting the same impact 
twice, and would exaggerate the benefits of the transit investment. 
 
In the report of Barron et al (2004), it was recognized that the potential exist for 
double counting of different types of external benefits. For example, the value of time 
savings presumably is reflected in the increased willingness to pay for property where travel 
is more reliable and convenient. Therefore, it would be double counting to credit both 
enhanced property values and the values of time savings for local residents who live in 
housing affected by the property value changes. The argument here is that the imputed value 
of time saving benefits accrues to tenants and property owners are likely to be reflected in 
higher property values. The time savings value only applied to the proportion of residents 
living in public rental housing as the benefits of time savings is not reflected in the rent paid 
by public housing residents. 
 
2.3 The Value of Saving Time 
 
Transportation research has become increasingly sophisticated in its use of 
economics. Amount the most important quantities inferred form travel demand studies are 
the money values that people place on saving various forms of travel time. Loosely know as 
the value of time. The concept encompasses many specific measures defined for average or 
marginal time saving, for time spent on different modes or in different circumstances, for 
travel with different purposes, and for travel by people of different means (Small, 1992). 
Small gives an example that a woman may be willing to pay more for a five minutes time 
saving while traveling on business than while commuting. She might pay more for a small 
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reduction in commuting time if her work trip takes an hour than if it takes ten minutes. She 
may pay more to reduce the time spent standing on a crowed bus than to reduce the time 
spent in a comfortable vehicles. Value of time is a key parameter in cost-benefit analyses 
that measure the benefits brought about by transportation policies or project 
 
The value of time can be explained by consumer behaviour and the allocation of 
time. In the MVA Consultancy (1987) study on the value of travel time savings, it points out 
that the general discussion of time allocation within the utility framework has an extensive 
history. A central issue which does not seem to have been tackled is whether time should be 
viewed as a resource or as a commodity. This has an immediate bearing on the distinction 
between direct and indirect utility. However, to allow time to be transferred between 
activities in a way as to maximize utility is not likely to be realistic. It is because of the 
assumption that there are no constraints but the value will be less, the more there are 
constraints on the time saved being used in a leisure activity. 
 
The potential of rapid transit for increasing time saving is widely recognized. For 
example, during an opinion survey on the proposed Atlanta rapid transit, out of 1043 
respondents more than three quarters of the persons interview were in favour of a rapid 
transit system because the proposal were to relieve traffic congestion and shorten travel time 
(Sheldon and Brandwein, 1973). Sheldon and Brandwein point out that time savings to 
commuter diverted from automobiles to public rapid transit have several origins: 
1. Special rights of way and regulated headways eliminate problems of congestion 
2. Modern rapid transit system travel at high speeds than automobiles 
3. Rapid rail systems generally are unaffected by adverse weather conditions or 
delays as is the case with automobile breakdowns or highway accidents tying up 
major arteries during rush-hour peaks. 
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Imputing an economic value to the time travel saving following improvements in transport 
infrastructure is a standard part of external benefit assessments for such investment. 
Basically, time spent traveling is “down time” for those who do it, and so reduces time 
available for productive activities or leisure (Barron et al, 2004).  
 
2.4 Studies on Time Savings  
 
Bruzelius (1979) has reviewed the literature on empirical estimates of value of time. 
He finds that walking and waiting are sufficiently onerous, relative to being in a vehicle, 
which its value is two or three time that of in-vehicle time. Also, travel for business has a 
higher time value than commuting travel. 
 
In cost-benefit analysis of the proposed five-corridor rapid transit system for Los 
Angeles, the Stanford Research Institute (1968) used as the value of time$2.82 per person 
per hour. Its estimates on the monetary equivalent of time savings for the nation’s third 
largest city exceeded $38 million during the first full year of operation of the lost during the 
system’s construction period. The time savings are derivatives of the elimination of the 
congestion factor and improved speed of transit versus automobiles 
 
There is another source of time savings which is uninterrupted service during period 
of bad weather. A series of investigations by Development Research Associates (DRA) 
produced evidence that there is a strong correlation between bad weather and decrease in 
over-the-road commutation (Sheldon and Brandwein, 1973). DRA (1968) carried out a 
survey of Chicago, New York and Philadelphia and find that ridership on rail transit in these 
cities increase by an average of 15% during inclement weather. By using a simple historical 
average of hours lost to early dismissal, DRA estimated that the annual benefits in 1990 will 
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approximate $3,995 million. 
 
Barron et al (2004) have estimates the value of time savings which will be brought 
by the West Island Line/South Island Line of MTR in Hong Kong. They modified the 
HKSAR Government’s CTS model to estimate the value. They transferred a portion of 
external value that would normally be counted as “time savings” and identified it separately 
under property value increases. The annual value of the reduced travel time for public 
transport users, private transport users and goods vehicles was then calculated, summed in 
perpetuity. The estimated relevant portion of the total imputed economic value of travel time 
savings is $17.9 billion by discounted at 4% back to 2004. 
 
Sheldon and Brandwein (1973) have mentioned the user benefit of the Washington 
Metropolitan Area Transit Authority (WMATA) regional system, which is a new high-speed 
transit railway system. The system was expected to be completed by 1975. Most of the time 
savings accruing directly to users were calculated in terms of peak period commuters 
because of the basic assumption that the transit system is principally designed to expedite 
rush-hour traffic. The monetary equivalent of the time-saving benefit for constant users was 
calculated to be approximately $82.9 million. 
 
2.5 Relationship between the Land Value and Accessibility 
 
2.5.1 Land Value and Location 
 
The relationship between the land value and location is developed form the rent of 
agricultural land. Ricardo (1817) finds that the price of agricultural land is related to its 
location. He identifies that, in a market, the rent of a piece of land is based on its advantage 
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over the least productive. Therefore, the higher the productivity of the land, the higher the 
value and more rent can be received by the landlord. Assume the soil of all the land is in the 
same condition, and then all the products are needed to transport to the market which is 
located in the city center for sell. The transportation cost is lower if the land is nearer the 
market. Therefore, land which is near the city center has the advantage of productivity and 
has a higher rent/value. 
 
Alcaly (1976) proposes that the sum of site values and transportation costs is 
constant throughout the city and is equal to the maximum annual outlay for transportation 
which occurs among those families living at the rim of the city where the rent would be 
zero. 
 
Nowadays, it is a common phenomenon that the properties which are near the city 
centers are with higher pries. Besides, in the CBD, most of the properties are in commercial 
use. This phenomenon has been explained by bid-rent and accessibility. 
 
2.5.2 Accessibility 
 
The concept of the relationship between the land value and accessibility can be 
traced back to the beginning of last century. Haig (1927) developed the concept of “cost of 
friction” in 1927. He suggested that “Rent appears as the charge which the owner of a 
relatively accessible site can impose because of the saving in the transport costs which the 
use of his site marks possible.” Based on his theory, “cost of friction” combines “site rent, 
time value and transport cost.” 
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Accessibility increase as the movement between two places becomes less costly 
either in terms of money or time. Giuliano (1986) believes this basic concept in transport 
and land use relationship. He suggests that accessibility also includes the concept of 
attractiveness that can be defined as the opportunities or activities that are located at a given 
place as an origin and a destination. Sun et al (1998) conclude that the measurement of 
accessibility was once expressed by the travel distance or travel time between two points. 
By using this definition, accessibility directly reflects the connectivity of a transport 
network. 
 
Pickrell (1999) concludes that “the central influence of transportation on 
metropolitan development patterns is predicted by the critical role of transportation costs in 
theoretical models of household and firm location decisions”. He describes that transport 
costs have two important components. They are the monetary costs associated with specific 
passenger trips or freight movements and the economic value of travellers’ time or inventory 
cost of goods while they remain in transit 
 
Accessibility can be regarded as the transportation cost. The cost is in term of money 
and time. The improvement of the transport network can reduce the transportation cost and 
so increase the accessibility. 
 
2.5.3 Bid-rent Function and Distance Decay Curve 
 
Coulson and Engle (1987) suggest that the expenditure spent on rent and transport 
costs will be constant because equality of income implies that, in equilibrium, the land 
market would adjust to provide equal utility levels. Alonso (1965) proposes a bid rent curve 
model which shows the various rents an individual is able and willing to pay at various 
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distances, under a constant level of utility. The bid rent curve is a good indicator of how the 
land value varies with its distance from the CBD as rent is a proxy for the value. “A 
consumer, given his income and his pattern of tastes, will seek to balance the cost and 
bother of commuting against the advantage of cheaper land with increasing distance form 
the center of the city and the satisfaction of more space for living”(Alonso, 1960). Therefore, 
there is a trade-off between land price and transportation cost. The transportation cost 
increase with distance and so the bid-rent curve showing relationship between price and 
distance form CBD to be negatively-sloped. (Alonso, 1965) 
 
Taaffe et al (1996) point out that the early urban land use model was based on a 
simple trade-off between bid rent and transport cost in a single-centered city. Figure 6 shows 
that the land rent per unit of land is maximized at the centre of the city because the transport 
costs are at a minimum near the centre of the city. Transport costs are at a minimum near the 
centre of the city. Rent would be lower as the distance form the central business district 
increase. It is because the transportation cost increase with the distance from the CBD. 
Figure 7 presents the bid-rent relationship in a simple distance decay curve. Assume there 
are 4 producers in a city, their business is different in nature and each kind of business has 
different sensitivity to the distance from the CBD (i.e. the slope of the decay curve). The use 
of the land will be determined by the user who bids the highest rent for a specific location. 
Producer A will locate in Zone A which is the CBD while Producer D will locate in Zone D 
which is the outskirts of the city. 
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Figure 6 Simple Trade-Off between Location Rent and Transport Costs 
 
 
 
 
 
 
 
 
Source: Taaffe et al (1996) 
 
 
Figure 7 Distance-decay Curve 
 
 
 
 
 
 
 
 
 
Source: Taaffee et al (1996) 
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Alonso (1960) also points out that different land uses such as commercial, residential 
and agriculture all have their respective bid-rent curves. The curves represent the individual 
land user’s willingness to pay the landlord as rent under a given level of satisfaction or 
profit. “Along any bid rent curve, the price the individual will bid for land will decrease 
with distance form the center at a rate just sufficient to produce an income effect which will 
balance to his satisfaction the increased costs of communing and the bother of a long 
trip…The higher curves obviously yield less satisfaction because a higher price is implied 
so that, at any given location the individual will be able to afford less land and other goods.” 
(Alonso, 1960) 
 
Under market competition, the highest bidder can obtain the land. “If the curves of 
the business firms are steeper then those of residences, and the residential curves steeper 
than agricultural, there will be business at the center of the city, surrounded by residences, 
and these will be surrounded by agriculture.”(Alonso, 1960) In this case, in Figure 7, Zone 
A and B become commercial use, Zone C becomes residential use and Zone D becomes 
agricultural use. 
 
2.5.4 Commuting Time Costs 
 
Because the price of land is negatively correlated with distance form the CBD, 
Conlson and Engle (1987) further examine the relationship between the slope of the rent 
gradient and the marginal cost of transport. They assumed that commuting cost is 
represented by time cost, gasoline cost and others money costs. The separation of gasoline 
costs is useful since the fuel price is unstable during the period 1974-1979 which data are 
collected. The saving in transportation cost is capitalized into the value of centrally located 
housings. 
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The slope of the rent gradient is equal to the marginal cost of transport such that an 
increase in the marginal cost also increases the slope of the gradient. An increase in 
transport costs also increases the price of centrally located housing relative to that of distant 
housing. An urban externalities model of hedonic pricing analysis was set up to test this 
comparative static result of transportation costs and rent gradient in the research. The 
research model of Conulson and Engle (1987) consists of  
 
? Price of central location (dependent variable).  
? Three cost variables, income and full sets of five time dummies and five city 
dummies (independent variables).  
? A deflator to remove the time influence to the property price.  
 
The result is that increase in transport costs will raise the price of centrally located 
houses and time cost seems to have an extremely large impact on the rent gradient. It is 
suggests that transport costs play an important role in price of the houses. However, due to 
the limitation of the available data, the topic needs more research with large data sets in 
dynamic urban economic condition so as to provide a realistic answer of this classical 
problem (Lee, 1998) 
 
2.6 Empirical Studies of the Relationship between  
 Accessibility and Property Prices 
 
Empirical studies about the relationship between the accessibility and property 
prices have been carried out in both Hong Kong and Western countries. Some of them 
investigate the effect of transportation improvement on properties prices. These studies will 
be introduced below. 
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In Hong Kong, Williams (1989) investigates the relationship between the MTR and 
property market. He concentrates on two effects of MTR on land. The first one is the change 
of land use due to the present of MTR and the second one is the increase in the value of land 
within the same land use due to the present of MTR. He chooses three districts along the 
Island line of MTR as case studies to analyze the change of the land value. They are 
Admiralty, Sheung Wan and Taikoo Shing. The result is that MTR changes the land use 
pattern due to accessibility improvement. It causes either change of use or a trend to 
leveling off the prices in all sectors of the property market. The MTR has created 
opportunity for land development and level off the property prices within the urban area. 
However, the study has been criticized that it is based on too few samples of property for 
comparison and insufficient to support the result. Also, the study mainly focuses on the 
change in land use but provides little information about the change in land value. 
 
In the study by Mok et al (1995), they also adopt similar attributes. They employ 
hedonic price analysis to explore the effect of location, structure and neighbourhood 
attributes on the price structure of private apartments in Hong Kong. The transactions of the 
flats which located in the zones within 5 minutes walking distance of the 13 MTR stations 
of the Island Line in a month. The attributes in the study are summarized in Table 1 
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Table 1 Housing Attributes in the study of Mok et al  
 Attributes Description 
DCBD 
distance of a flat from CBD which is measured by its 
actual distance form an flat to the related MTR station 
STOREY the floor level of the flat is located 
Location 
Attributes 
SEAVIEW 
the flat has one window in the living room or dining 
room facing the harbour 
GFA the gross floor area of the apartment Structure 
Attributes AGE the age of the building 
SCHOOL where most of the better secondary schools are located 
BGESTAT 
flats located in a housing estate with no less than 10 
residential towners Neighbourhood 
Attributes 
SPORTF 
entertainment or spot facilities such as swimming pools, 
tennis court, squash courts, sauna facilities are 
contained in the estate. 
 
The study finds that the property price is inversely related to the age and area of the 
flat. The purchasers are willing to pay more money for the desirable housing attributes such 
as good view of the harbour, higher floor level, big estate and nearby sport & entertainment 
facilities. 
 
So et al (1996) have also examined the important of transportation in determining 
house prices in Hong Kong. They choose Quarry Bay as the targeted district to examine the 
impact of transportation on residential market by collecting the transactions. Transaction 
records are selected from 7 residential housing estates in 12 months period. Hedonic price 
model has been adopted to analyze the data. The result indicates that the accessibility to 
transport is an important determinant of house prices. Minibuses pick up commuters close to 
the properties are widely used for connecting to other transport modes. Due to the door to 
door services, the accessibility to minibuses emerged as the most influential factor in 
determining house prices. It is suggested that the main patronage of minibuses and MTR 
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covers from the middle-income residents of large housing estates. Although the research 
period only lasts for 12 months, a deflator should be introduced to remove the time 
influence to the property price because housing market is an inherently dynamic, 
multi-dimensional and interdependent entity. 
 
Chau and Ng (1998) investigate the effect of improvement in public transportation 
capacity on residential price gradient in Hong Kong by hedonic price model. They examine 
the change in residential property prices in Shation and Tai Po, which are along the KCR 
East Rail, after the electrification of the train. Then they access the effect of such 
improvement on price gradient. They selected homogeneous samples to minimize and 
control the effect of other factors which may affect the result. It is suggested that 
improvement in public transportation has a negative effect on the price gradient along the 
East Rail. However, only 70 transaction records of two building are collected in 15 years 
observation period. The result may not be sufficient to explain the effect of improvement in 
public transportation 
 
In Britain, Henneberry (1998) also uses hedonic price model to analyze the impact 
of railway development on property values. He focuses on the impact of a light rail system 
on the property value stating from making the decision of construction the light rail till the 
completion of the light rail by comprising into three periods, as presented in Table 2. 
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Table 2 The Three Investigating Period of Henneberry’s Study (1998)  
 
 
 
 
 
 
A deflator is employed to remove the time influence to the property price. Due to the 
unavailability of data, asking prices are used in this study. The result suggests that the 
anticipated construction of the light rail reduces house prices in anticipation of disruption. 
The negative impact on the property prices has disappeared on completion of the system 
eventually. However, asking price used in the study may not be the actual transaction price. 
Also, the study has not examined the effect after the operation of the light rail because only 
4 months of transaction records after the operation of the rail have been collected. The 
positive effect of the light rail on the property prices may not take effect within this short 
period. 
 
In Canada, Dewees (1976) looked into the relationship between land value and 
transportation in Toronto. He examines the change of residential property prices due to the 
newly constructed subway in Toronto. He collects 690 transactions in 1961 which is before 
the construction of the subway and 1174 transactions in 1971 which is after the construction 
of subway in five identified area. Hedonic price model is adopted to analyze the data. The 
result indicates that the major impact appears to be an increase in slope of the rent surface 
with distance from the railway stations, rather than changes in the slope along the railway 
line. He suggested that a subway increase the site rent surface perpendicular to the facility 
and the effect disappears beyond the equivalent of a 1/3 mile walk from a station.  
Period Remark 
April 1988 Before the decision to construct the light rail system 
April 1993 
After the public knowledge of the light rail route but before 
the commencement of the construction 
April 1996 Completion of the light rail 
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By following Willaim’s (1989) study, Lai (1991) attempts to apply rent theory to 
interpret the impact of the provision of MTR. He examined the bid rent curves for grade A, 
B and C office in three areas along MTR Island line. The result appears that there is no 
conclusive evidence that the gradients of the bid rent curves have become less steep as they 
move away form the CBD over a period of time. He concludes that improved accessibility 
would reduce the attraction of the CBD for prime office. However, this study has been 
criticized that the trends of the average office rent may not necessarily represent the actual 
rental movement since offices are heterogeneous. Also, the study is based on discussion 
with property agents and on observation of the trends of office rent. 
 
The previous studies have given some insight that railway development is expected 
to increase the property price nearby. However, at the same time, there are studies showing 
that there is no effect of railway development on property prices or even have negative 
effect on property price during the construction period. 
 
2.7 Conclusion 
 
This chapter has explained the theories about time values and illustrated the 
relationship between land value and accessibility. Improvement in transportation systems 
can save commuters’ traveling time. The values of time can be expressed in monetary terms. 
The value of time is different, as consumer behaviour and the allocation of time are varied 
form countries to countries due to difference in culture, and more. Accessibility of a piece of 
land is determined by the physical location of the land and transportation cost involved. The 
value of the land will be higher if it is nearer the CBD and has more accessibility. Also, the 
value of land will be higher if the transportation cost is low. The cost is the monetary cost 
associated with specific passenger trips and the economic value of travellers’ time. The 
Ch 2 Literature Review 
                                                                                                         
                                                                                       
34 
previous studies about relationship between railways and property prices show different 
results, notably that it is not necessary to have positive relation between newly constructed 
railways and the property prices.  
 
The previous studies about time saving benefit are estimated or carried out in the 
western countries. The West Rail example is an interesting subject to test the real situation 
in Hong Kong and it poses a question: What is the saving benefit in term of money that is 
brought by the West Rail, which has been operated since 2003, to the Tuen Mun residents? 
On the other hand, the inconsistency in the results of the relationship between property price 
and newly constructed railways in the previous studies generates a further question: Does 
the West Rail have any impact of the prices of residential properties in Tuen Mun? 
 
The next two chapters will deal with these two research questions separately by 
introducing the methodologies, explaining the models and analyzing the results. 
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Chapter 3 
Time Saving Benefit 
 
3.1 Introduction 
 
The aim of this study is to illustrate that the railway can bring external benefits to a 
community. Time saving benefit and property price impact are the two external benefits to be 
researched. This chapter is concentrate on the time saving benefit while chapter 4 studies the 
property price impact.  The nature of the time saving benefit is defined first. Then the 
methodology to illustrate the time saving benefit brought by the West Rail to the Tuen Mun 
Community is introduced. The model for illustrating time saving benefit according to the 
situation of West Rail and Tuen Mun is presented and explained. After that, the results of the 
model will be discussed. The implication of the results will then be discussed, together with 
the result of the model about property price impact in the Chapter 5 (Conclusion). 
 
3.2 Objective 
 
Recall the question about time saving benefit that has been arisen in the last chapter: What 
is the saving benefit in term of money that is brought by the West Rail, which has been 
operated since 2003, to the Tuen Mun residents? In order to have insight to answer this 
question, this study has the following objective: To estimate the economic value of the 
time saved in traveling by West Rail, as opposed to alternative modes. 
 
The study target district and railway are Tuen Mun and West Rail. This objective is to 
investigate the time value that the Tuen Mun residents can save by taking West Rail instead of 
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those methods before the operation of West Rail. Due to the double counting issue, only those 
living in the public rental housing are accounted to have time saving benefit. In order to 
achieve the objective, this study has developed it own model to investigate the value of time 
saved by taking West Rail. The paragraphs below illustrate the methodology for the objective. 
 
3.2.1 Hypothesis 
 
It has been long believed that railway system is a fast and efficient public transport 
system. By using West Rail, passengers can avoid the traffic congestion problems on the Tuen 
Mun Road. Also, the schedule of railway is more regular and reliable than bus. The first 
hypothesis of this study is that there is expected to be a net monetary benefit to commuters by 
taking West Rail, as opposed to other modes of transport for trips to and from Central. 
 
3.3 Methodology 
 
Railway is fast and effective, and it is commonly assumed that the urban railways can 
reduce time in traveling. The route from Tuen Mun to Central is going to be investigated as 
Central is the main CBD in Hong Kong (Location of Tuen Mun and Central is shown in 
Appendix I). The trips to Central are unavoidable if residents have to go there for work. A 
model is needed to set up in order to determine the values of the time saved by taking West 
Rail annually. This study is going to develop it own model to illustrate the value of time saved 
by taking West Rail. However, it may not be given that the West Rail can reduce the journey 
time, hence empirical evidence is sought.  
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The model, in general, is as follow: 
 
S = VT * TD * TT                                         (1) 
 
Where 
 S  :  The annual values of time saved/increased due to  
    taking West Rail in money terms 
VT  :  The economic value of unit time in money term 
TD  :  The unit time different between trips with and without West Rail 
TT  :  Total trips per year 
 
There is some information that needs to be obtained before the model can be operationalised 
and applied in the West Rail case, and these will be discussed below. 
 
3.3.1 Values of Time in CTS-3 
 
It is complex to determine independently the values of time (VT), and thus we base 
values on the results of the Third Comprehensive Transport Study (CTS-3) by the Transport 
Department (1999). The CTS-3 model used by Government estimates trip generation, trip 
destination, model choice and assignment of travel routes between pairs of origins and 
destination (Barron, 2004). The CTS-3 investigation started in August 1997. The objective of 
CTS-3 is to provide a framework on which Government can develop a balanced transport 
strategy to facilitate the mobility of people and goods of Hong Kong in an environmentally 
sustainable manner up to 2016.  
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In section I of the CTS-3 Final Report, chapter 4 is titled “Domestic Transport 
Projections”. In this chapter, there is information about the values of time. The behavioural 
values of time used in the CTS-3 model are based on those developed in the 1992 Travel 
Characteristics Survey (TCS) and adopted in the ECTS-2 Model (as documented in the Final 
Report – Conversion and Enhancement of Second Comprehensive Transport Study Computer 
Programs). These were updated to 1997. The GDP and populations assumptions in the study 
were used to update the 1997 values to the forecast year values. Values were assumed to 
increase at the same rate as GDP per person. The study assumed that between 1997 and 2001 
the assumed population and GDP growth rates were essentially the same. The behavioural 
values are used to represent how travelers perceive time in their trip, modal and route choices. 
The behavioural values of time used in the CTS-3 are summarized in Table 3. 
 
Table 3 Behavioural Values of Time 
Year 1997 2001 2006 2011 2016 
Type Cents per minute in 1992 Values 
Car Available Households 
H.B. Work – Low Income 70 71 83 98 113 
H.B. Work – High Income 70 71 83 98 113 
H.B School 51 51 60 72 83 
H.B. Other 61 62 72 85 98 
Non-homebased 61 62 72 85 98 
Employer’s Business 297 300 350 414 479 
No Car Available Households 
H.B. Work – Low Income 50 50 59 70 81 
H.B. Work – High Income 50 50 59 70 81 
H.B School 50 50 59 70 81 
H.B. Other 50 50 59 70 81 
Non-homebased 50 50 59 70 81 
Employer’s Business 201 203 237 281 325 
Abbreviation: H.B. – Home Based 
Source: Transport Department (1999) Third Comprehensive Transport Study: Final Report 
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The values of time by CTS-3 act as the basis for the estimation model. Since the behavioural 
values of time in CTS-3 is in cents per minute and classified into different household types, 
there is a need to choose a suitable type and multiply it by the actual time saved by taking the 
West Rail from Tuen Mun to Central.  
 
3.3.2 Traveling modes 
 
Before calculating the time that can be saved by taking West Rail in a single trip (TD), 
the traveling modes of the Tuen Mun residents before the West Rail operation should be 
known first. Before the presence of the West Rail, Tuen Mun mainly relies on Castle Peak 
Road and Tuen Mun Road to connect to the urban area. Bus and mini-bus are the major public 
transport serving the Tuen Mun Residents.   
 
      Before the operation of West Rail, residents in Tuen Mun mainly have two means to 
travel to Central: either they can travel by bus directly to Central, or they can go to Tsuen Wan 
and then take the MTR to Central. Both routes need to use the Tuen Mun Road or Castle Peak 
Road and the traveling time is subject to traffic jams. After the operation of West Rail 
commenced, Tuen Mun residents can go to Central by taking the West Rail to Nam Cheong 
and then take MTR to Hong Kong station which is in Central. Nam Cheong Station is a 
common station for West Rail and MTR Tung Chung Line. The station was especially 
planned so that passengers can interchange between the two railways easily. 
 
The time difference in traveling with and without the West Rail can be determined by 
calculating the time needed for different routes from Tuen Mun to Central. In this way, it can 
tell whether the West Rail can save time in traveling and how many time can be saved.  
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3.3.3 Tuen Mun Population 
 
If we assume there is time saved due to taking West Rail to Central, what can be 
obtained is the saving in a single trip in money terms. In order to have a clearer picture, the 
annual saving in money terms is going to be estimated and the population of Tuen Mun is 
essential in the estimation.  What is to be obtained is not the total population of Tuen Mun, 
instead, the population living in public rental housing is necessary for the estimate, because of 
the double counting issue previously explained. In order not to double count, the time saving 
values only applies to the proportion of residents living in public rental housing, thus 
excluding benefits that may accrue to property owners from increased utility of the properties 
from improved accessibility.  
 
There are 12 public housing estates in Tuen Mun. Although not all of them are within 
the catchments of the West Rail stations, most of them are serviced by Light Rail which is act 
as the feeder service. The trip to West Rail stations by Light Rail is free of charge if the 
passenger takes the West Rail immediately. It can be assumed that all the residents living in 
public rental housing can go to the stations of West Rail fast and easily. After that, the 
population that needs to travel to Central for job is extracted. These residents are people that 
suffer form the traffic everyday except holidays. What they spend in traffic including time and 
money is unavoidable. 
 
3.3.4 Days of Work 
 
The model is to estimate the annual saving in money terms, therefore, the number of 
working days is need in order to know how many trips residents who work in Central per year 
are expected to make. During holidays, they are expected to remain within Tuen Mun district. 
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However, the trips to Central are unavoidable for these residents as they must go to work. 
Therefore, the number of workdays is considered more reliable. 
 
3.3.5 Real Benefit 
 
The value of time saving may not be the direct benefit to the residents because there 
are a lot of combinations of transport methods and they have different traveling fares. The 
time saved in money term may be totally dissipated due to the higher traveling fares. Thereby, 
the traveling fares of different modes of travel should be taken into account when considering 
the real benefit. The time saving benefit model is illustrated below. 
 
3.4 Time Saving Benefit Model 
 
The time saving benefit model is developed form the general equation. Recall the 
general model: 
 
S = VT * TD * TT                                        (1) 
 
The three variables VT, TD and TT are needed to be specialized so that it suits the situation of 
the West Rail case. These variables are discussed below. 
 
3.4.1 Variables 
 
The three variables VT, TD, TT are developed into specific values or transferred into 
more detailed and realistic variables. They are discussed below.  
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Value of Time (VT) 
 
The numerical value of VT can be obtained from the CTS-3 model. The time values 
stated in the CTS-3 is generated by the Hong Kong Government according to the Hong Kong 
situation. Due to the double counting issue, the time saving value is only applied to the 
proportion of residents living in public rental housing. Therefore, in choosing suitable 
behavioural values of time from the CTS-3, these residents’ condition is act as guideline. 
Since most of the residents in the public rental housing are low income households, therefore, 
it is assumed that they are all no car available household. Amount the different types of 
households shown in Table 3, the value in 2006 of the “No Car Available Households” and “H. 
B. Work-Low Income” is chosen. That means VT is defined as  
 
VT=59 cent per minute in 1992 values 
 
Time Different (TD) 
 
TD is about time different of trips from Tuen Mun to Central by different routes with 
and without taking West Rail. For calculation, TD is defined as  
 
TDi=NWRi-WR                                               (2) 
 
Where 
NWRi :  the time needed for trips form Tuen Mun to Central by public transports 
route i other than West Rail, where i=1, 2, 3… 
WR :  the time needed for trips from Tuen Mun to Central by taking West Rail 
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TD is positive if the time needed for trips by taking West Rail is lesser. There are 
many possible value of TD as there is more than one method from Tuen Mun to Central. The 
value of TD will become negative if the time for the trips by taking West Rail is longer than 
by other public transports. TD should be in term of minute and not second or hour because the 
unit time of VT is in minute. 
 
Total Number of Trip (TT) 
 
TT is the number of total trip per year. Again, due to the double counting issue, only 
residents of public rent estate are concern. Furthermore, amount the public rental housing 
residents only those who need to go to Central for work is concern. It is because the trip to 
work is unavoidable. Other activities like entertainment, shopping etc. can still be carried out 
within Turn Mun. TT further visualizes the benefit of time saving by multiplying single trip 
savings into the annual saving. In order to know the total trip in a year, the number of working 
day is need. The number of working day can be calculated by assuming that there is 52 week 
in a year, each worker need to work 5.5 days each week and to and from Central by same 
means. TT becomes: 
 
TT=PC*[(6*2*52)-PH]                                         (3) 
 
where 
PC :  The Tuen Mun public rental housing population that works in Central 
PH :  The number of public holiday 
[Remark: [(6*2*52)-PH] is the total number of working day in a year.] 
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According to 2001 Population Census, the Tuen Mun population is 488,831 and about 
35.4% of the population in Tuen Mun  lives in public rental housing. There are 25,367 
people working in Hong Kong Island. By proportion, there are about 9000 people working in 
Hong Kong Island and living in public rental housing in Tuen Mun. Although not all of them 
work in Central, it can be assumed they all reach Central and the traveling time after Central 
is the same no matter with and without West Rail. In other words, the only time different in 
traveling presents before crossing the harbour in the route form Tuen Mun to Hong Kong 
Island. According to Hong Kong Government web-site2, there are 17 public holidays gazetted 
for public information.  
 
3.4.2 The Test Equation 
 
The equation for calculating the value of time saved: 
 
Si=59*(NWRi-WR)*PC*[(6*2*52)-PH]                            (4) 
 
This equation can be further simplified because only “WR-NWR” has more that one answer 
base on year 2006 and PC and PH have fixed values. Furthermore, the first term “59” is in 
cents - for general solution of S, it is transfered to Dollars, i.e. 0.59. The test equation become 
 
Si = 0.59*(NWRi--WR)*5463000                                  (5) 
 
However, it should be noted that it is not the test equation of this study as the equation 
solely account the time factor and but without taking the transport fares into account. 
Therefore, a factor of fares should be included which is 
                                                 
2 http://www.info.gov.hk/info/holiday_e.htm 
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FNWRi-FWR 
 
Where 
FNWRi :  the total fare needed for trips form Tuen Mun to Central by public transports 
route i other than West Rail, where i=1, 2, 3… 
FWR :  the total fare needed for trips from Tuen Mun to Central by taking West Rail 
 
And the test equation becomes  
 
RBi = [0.59*(NWRi--WR) + (FNWRi-FWR)]*5463000              (6) 
 
Where RBi is the real benefit that the residents can receive by taking West Rail when compare 
to other public transport route i annually in money term. For example, if the West Rail can 
reduce the time but with higher fare, then, the factor (FNWRi-FWR) becomes negative and 
cancel out the benefit of time saving value. 
 
3.4.3 Expected Value of the Variables 
 
It is expected that by taking West Rail, the traveling time will be shortened. The term 
“NWR-WR” in the equation should be positive. If 5 minutes can be saved by taking West Rail, 
the fare of West Rail should be $3 higher in order to cancel out this saving. Due to the fare of 
West Rail is set in a reasonable range, it is predicted that there is net money saving by taking 
West Rail. 
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3.5 Data 
 
To find the suitable and reliable data is important for a study especially for an 
empirical study. What data are needed and how the data can be obtained will be explained in 
the following according to different objectives. In the following parts, how the data can be 
obtained will be explained. 
 
Traveling Time and Fare 
 
There are many methods for a person go from Tuen Mun to Central. Therefore, in this 
study, only those simple and direct methods will be chosen. The routes with and without West 
Rail from Tuen Mun to Central have been introduced before. In order to know the values of 
“NWRi--WR” and “FNWRi-FWR” according to different routes, the times needed for each 
kind of transport in each trip are needed and can be obtained from the transport companies’ 
web-site. These companies include: 
 
? Kowloon Motor Bus Company Limited (www.kmb.com.hk) 
? Citybus Limited (www.citybus.com.hk) 
? New World First Bus Services Limited (www.nwfb.com.hk) 
? MTR Corporation (www.mtr.com.hk) 
? The Kowloon-Canton Railway Corporation (www.kcrc.com) 
 
3.6 Results and Analysis 
 
There are 5 common routes from Tuen Mun to Central other than taking West Rail. 
Three of them are by taking bus from Tuen Mun to Central directly. While the other two are 
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by taking bus to Tsuen Wan MTR Station first and than take the MTR to the Hong Kong 
Station which is located in Central. The details of each route are shown in Table 4. 
 
Table 4 Different Travel Routes 
 
By the test equation 
 
RBi = [0.59*(NWRi--WR) + (FNWRi-FWR)]*5463000             (6) 
 
Results are shown in the Table5 
Remark Transport types 
Travelling 
Time(mins) 
Travelling 
Fare($) 
Transport mode not by West Rail 
Route1 CityBus 962X 75 18.2 
Route2 KMB 960 80 18.2 Bus from Tuen Mun to Central 
Route3 KMB 961 80 18.2 
Route4 
KMB 60M 
+ 
MTR 
55 18.7 
Bus from Tuen Mun to Tsuen 
Wan MTR station 
+ 
MTR from Tsuen Wan Station 
to Hong Kong Station Route5 
KMB 66M 
+ 
MTR 
59 18.7 
Transport mode by West Rail 
West Rail form Tuen Mun to Nam Cheong 
Station 
+ 
MTR form Nam Cheong Station to Hong 
Kong Station 
West Rail 
+ 
MTR 
37 24.4 
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Table 5 Summary of the Result 
Route 
(i) 
NWRi--WR 
(minutes) 
FNWRi-FWR 
($) 
RBi 
($ million) 
1 38 -6.2 88.6 
2 43 -6.2 104.73 
3 43 -6.2 104.73 
4 18 -5.7 26.88 
5 22 -5.7 39.77 
 
West Rail’s fare is higher than other common routes. If it is suggested that the high 
fare of West Rail doesn’t reduce the transportation cost, it means however that the meaning of 
cost may be too narrowly defined. Pickrell (1999) describes that transport costs have two 
important components. They are the monetary costs associated with specific passenger trips or 
freight movements and the economic value of travelers’ time or inventory cost of goods while 
they remain in transit. Therefore, both the fares and traveling time should be taken into 
consideration. 
 
The West Rail thus has greatly reduced the time needed for the trip from Tuen Mun to 
Central. The value of time saved is much greater than the extra fare spend by taking West Rail. 
The real benefit is range from $26.88m to $104.73m according to different routes. It should 
be noted that the value of benefit should be much larger. It is because the time for the trip is 
stable for the railway but not for the others. Beside the West Rail, all public transport modes 
in Tuen Mun need to use the Tuen Mun Road to go to the urban areas. Tuen Mun roads are 
always subject to traffic jams and the situation is more serious when traffic accidents happen 
on the road. Moreover, the trips other than for work and to places other than Central have not 
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been taken into account. The actually benefit should be a much larger number than the 
numbers shown above.  It is therefore concluded that there is support for the first hypothesis 
of this study, namely that there is a net monetary benefit to commuters by taking West Rail, as 
opposed to other modes of transport for trips to and from central 
 
3.7 Conclusion 
 
In order to show the time saving benefit that is brought by the West Rail to the Tuen Mun 
community, this study has developed a model to illustrate the value of time saving by taking 
West Rail instead of other transport. The route from Tuen Mun to Central is going to be 
investigated as Central is the main CBD in Hong Kong. Trips to Central are considered 
unavoidable if residents have to go there for work purposes. Moreover, only the residents in 
public rental housings are considered to have this benefit because of the double counting issue.  
The empirical results show that West Rail can help public rental housing residents to save 
$26.88m-$104.73m annually. The actual total benefit is expected to be much larger as trips 
other than for work and to places other than Central have not been taken into account.  
 
The analysis presented in this chapter supported the hypothesis that the West Rail 
brings time saving benefits to the Tuen Mun Community. In the next chapter, the impact on 
property value in Tuen Mun due to West Rail is going to be investigated. 
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Chapter 4 
Property Price Impact 
 
4.1 Introduction 
 
In this chapter, the issue of property price impact in Tuen Mun due to the newly 
constructed West Rail is going to be investigated. The structure of this chapter is similar to 
Chapter 3.  First the objective is defined, then the methodology to investigate the impact of 
West Rail on the property price is introduced. Then the model for testing empirically the 
impact of West Rail on Tuen Mun residential property prices is presented and explained. 
After that, the results of the model will be discussed. 
 
4.2 Objective 
 
In the conclusion part of Chapter 2, a question about property price impact has been 
arisen, which is: Does the West Rail have any impact of the prices of residential 
properties in Tuen Mun? According to this question, the second objective of this study 
is established: To estimate the impact on private residential property value in Tuen Mun 
due to the newly constructed West Rail. 
 
This study investigates whether the announcement of the West Rail project and the real 
operation of the West Rail have a positive impact on the price of the residential properties 
within the West Rail Tuen Mun Station’s catchment. The catchment is defined as a 400 
meter radius from the Tuen Mun KCRC station in this study. 
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The West Rail was announced to be constructed on 3rd October 1997 and it started 
operation on 20th December 2003 (Moss, 2003). Since the effects of the announcement and 
the operation of the West Rail are going to be investigated, the observation period is going 
to be from 1st January 1995 to 31st December 2006.  
 
4.2.1 Hypothesis 
 
People anticipate that the West Rail will greatly increase the accessibility of Tuen 
Mun when the project is announced. Therefore, more people are willing to purchase 
residential property in Tuen Mun at that time although the West Rail was still under 
construction. It is expected that the announcement of the project had positive effect on 
property prices. After the operation of the West Rail, the transportation cost of the Tuen Mun 
residents to travel is decreased. The West Rail has improved the accessibility of Tuen Mun 
after it came into operation. From the theories reviewed in Chapter 2, the land value is 
expected to be positively affected by its improved accessibility and reduced transportation 
cost. Therefore, the second hypothesis of this study is that there is expected to be a positive 
impact on residential property prices in the Tuen Mun catchment area after the 
announcement of the development of west Rail, and again after commencement of the 
operation of West Rail. 
 
4.3 Methodology 
 
The methodology to be adopted for this objective is the hedonic price model. It will 
be used to investigate the effect of the operation of the West Rail on the price of the 
properties in Tuen Mun. As it is also predicted that the announcement of the West Rail 
Project has impact on the price of the properties, the effect of the announcement will also be 
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investigated. 
 
4.3.1 Principle of Hedonic Price Modeling 
 
The hedonic price model was proposed by Rosen’s (1974) with the concept which 
suggests that a consumer’s utility for goods or services is based on attributes it possesses. 
Each attribute has its implicit price determined by consumers’ valuation, and their sum will 
be the price of the goods and services. Rosen(1974) defines that “Hedonic prices are defined 
as the implicit prices of attributes and are revealed to economic agents form observed prices 
of differentiated products and the specific amounts of characteristics associated with them” 
For many years, hedonic price model have been used to study the characteristic to the price 
of the composite goods. The general theory of the hedonic relationship has been articulated 
by Rosen. Based on the hedonic hypothesis that goods are valued for their utility bearing 
attributes, Rosen sketches a model of product differentiation. He concludes that: 
 
1.  The hedonic function is a joint envelope of demanders’ bid curves and sellers’ 
offer curves 
2.  The partial derivatives of the function should be interpreted as the implicit 
marginal characteristic prices prevailing at particular market equilibrium. 
 
Hedonic price model is used to analyze individual’s willingness to pay for particular goods 
as a function of its attributes. After identified the attributes, regression technique is 
employed to obtain a regressed linear equation, whose coefficients correspond to the 
implicit prices of the attributes. If the attribute is good /bad, the sign of a coefficient should 
be positive/negative. (Freeman, 1993) 
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Linneman (1982) uses the transactions in the supermarket as a simple example to 
illustrates Rosen’s (1974) concept. A researcher who is interested in knowing the price of a 
7-oz can of beans cannot look on top of the can to determine the price. However, when 
different supermarket shoppers lines up in the checkout line with different bundles of 
grocery items because of the differences in their family size, income and other factors, the 
researcher can look at the total amount spent by each shopper. He explains that the hedonic 
price literature notes that if the researcher knows the total amount spent by consumers on 
groceries and the items purchased by these consumers, he can determine the price of the 
7-oz can of beans. 
 
Hedonic price modeling is commonly employed in real estate studies which examine 
the relationship between the property prices and the attributes. Mok et al (1995) propose that 
the price of property consists of three kind of attributes which are locational, structural and 
neighborhood. Huth and Kwak (1997) comment that proper variables reflecting the regional 
and cultural attributes of the country or district should be chose. Therefore, it is important to 
first investigate the market structure and carry out necessary adjustment to the reality of the 
country or district before carrying out the hedonic analysis. Chau and Ng (1998) identify 
that one of the major challenges of employing the model is to select relatively homogeneous 
samples in order to minimize the effects of attributes which are not consider in the hedonic 
equation, and this could result in a very restricted amount of acceptable data.  
 
4.3.2 Structure of Hedonic Price Equation 
 
The classical hedonic price model for real estate posits a relationship between 
housing price and housing attributes. These attributes can be classified into 3 categories. 
They are structural attributes, location attributes and neighborhood attributes. Therefore, 
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price is a function of these attributes and can be expressed as  
 
P = (L, S, N)                                                 (7) 
 
Where  
P is the market price of a property 
L is location attributes 
S is structure attributes 
N is neighbourhood attributes 
 
If the linear relationship between price and these housing attributes is assumed, the equation 
can be written as follow: 
 
ε++++= ∑ ∑ ∑ kkjjii NcSbLaaP 0                        (8) 
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Where 
P  = Property Price of an individual units 
a0  = Constant Term 
L  = Variables representing the location attributes i 
Sj  = Variables representing the structural attributes j 
Lk  = Variables representing the location attributes k 
ai, bj, ck  = Regression coefficients of the corresponding variables 
ε   =  Stochastic or error term 
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The regression coefficients can be used to quantify the change in property price when there 
is a unit change in any of the housing attributes. Holding other factors constant, the 
regression coefficients ai, bj, ck measure the changes in P associated with a unit change in the 
corresponding variable. The hedonic price of any individual housing attribute can be 
expressed by the partial derivative of the corresponding attribute. In other words, the 
estimated coefficients of the independent variables are interpreted as estimates of an implicit 
price that households are willing to pay for more of each variable. 
 
4.3.3 Housing Attributes 
 
According to Poon (1978), the market price of a property is in term of location, 
structure, neighbourhood and other independent variables. In his study, the attributes are as 
follows: 
 
Location attributes: 
? Lot size 
? Corner lot 
? Distance from arterial road and distance from railway 
 
Structure attributes: 
? Age 
? Number of rooms 
? Number of bathrooms 
? Basement 
? Number of stories 
? Fireplace 
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? Number of dwelling flats 
? Garage and type of siding 
 
Neighbourhood attributes: 
? Population density 
? Distance form employment centers 
? Average income 
? Public services 
 
Other independent variable: 
? Financial advantage of each house 
 
In UK, Forrest et al (1996) conduct a study to examine the effects of introduction of 
light rail system. They also employ location, structure and neighbourhood attributes in the 
hedonic price model. 
 
Location attributes: 
? Presents the physical location of each property 
? The actual distance form a flat to CBD 
 
Structure attributes: 
? Tenure 
? Age 
? House type 
? Floor area 
? Number of bedrooms and bathrooms 
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? Garages 
 
Neighbourhood attributes: 
? Quality of its neighbourhood 
? Good school 
? Specialty shopping canters 
 
Researches conducted by Stucker (1975), Mok et al. (1995) and Chau and Ng (1997) 
also adopt the three types of attributes, which are location, structure and neighbourhood, in 
their hedonic price model to analyze the relationship between the property prices and the 
housing attributes. Because of the time and place differences, the grouping of attributes is 
different. Nevertheless, location, structure and neighbourhood attributes are the most 
common and well representing attributes in hedonic pricing analysis for real estate studies. 
 
All residential flats are unique in housing attributes which have a direct impact to the 
residential property price. The housing attributes which have been adopted in the previous 
studies are summarized in Table 6 
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Table 6 Housing Attributes 
Location Attributes 
Attributes Description 
DCBD Distance of a flat form the Central Business District 
FL Floor level of the flat 
SV 
 
The flat has one window in the living room or dining room 
facing the harbour 
TR Transportation system nearby 
L Physical location of each property 
Structure Attributes 
Attributes Description 
NOF Number of floor of the building 
NOA Number of flats in the building 
SFA Saleable floor area of the flat 
AGE Age of the building 
NOB Number of bedroom 
NOA Number of bathroom 
Neighbourhood Attributes 
Attributes Description 
SCH Famous school zone 
SM Shopping mall 
ENT Entertainment and sport facilities 
e.g. swimming pools, cinemas, tennis courts 
IND Industrial area 
 
4.3.4 Dummy Variables 
 
Dummy variables are used to deal with discontinuous and qualitative factors which 
may affect the prices. In order to model this kind of factor which affects the dependent 
variable, dummy variables will be used and the value of dummy variables is either 0 or 1. 
The number of dummy variables should be the number of discontinuous and qualitative 
factor minus one. The regression coefficients of the dummy variables measure differences in 
intercepts and can explain the effect and significance of the particular factors.  
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4.3.5 Choice of Functional Form 
 
A correct specification of the hedonic relationship requires both correct variable and 
functional form. Linneman (1980) showed that 86% of overestimation obtained from his 
hedonic analysis was due to inappropriate functional form. This is the evidence that a 
correct functional form is essential for accurate estimation of the hedonic price model. 
According to Megbolugbe (1989), since the housing hedonic equation is a price equation 
reflecting both supply and demand conditions, its appropriate functional form cannot 
generally be specified on theoretical grounds. There are many functional forms, such as 
linear, log, semi-log, exponential, quadratic etc. However, there is very little guidance on the 
choice of the proper functional form (Butler, 1982). The choice of functional form depends 
on two situations: 
 
1. A priori knowledge of the nature of the relationship between the dependent variable 
and independent variables can be logically deduced, or 
2. No prior information is available 
 
For the first situation, the functional form can be chosen easily. It is because the relationship 
between the dependent variable and independent variable is assumed to be established. In 
the second situation, the functional form can still be estimated by trial and error based on 
empirical observation. A linear functional form should always be used as the first attempt as 
it is the simplest one. If the linear functional form fails, a more flexible functional form such 
as the polynomial function and Box-Cox transformation can be adopted. The rationale 
behind is that functional form of the hedonic price relationship has been hypothetical in 
treatment. Linear function has often been useful, following both from the notion of linear 
coefficients as hedonic price and their suitability in the estimation of demand elasticity of 
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housing attributes. Therefore, linear function would be mage as the first attempt. 
 
Halvorsen and Pollakowski (1979) recommend Box-Cox flexible functional form for 
hedonic analysis and measuring best performance with a goodness of fit test. Linneman 
(1980), Megbolugbe (1989) and Mok et al (1995) have adopted the Box-Cox methodology 
in their studies. The Box-Cox methodology is particularly suited for testing functional forms 
because many familiar forms such as semi-log, linear, log linear are subsets of the Box-Cox 
transformation. 
 
Recalling the linear relationship between property price and the housing attributes is, 
 
ε++++= ∑ ∑ ∑ kkjjii NcSbLaaP 0                        (8) 
 
After the Box-Cox transformation, it then becomes 
 
ε++++= ∑ ∑ ∑ '''' 0 kkjjii NcSbLaaP                          (9) 
 
Where 
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λi = power transform factor        for λi≠0 
and 
Ch 4 Property Price Impact 
                                                                                                               
                                                                                      
61 
)('
)('
)('
)('
NInN
LInL
SInS
PInP
=
=
=
=
 
 
Box-Cox transformation is very flexible because λ can be assumed as any value which is 
greater than or equal to 0 and different functional forms can be obtained by putting different 
values for λ.  When: 
 
? λi = 1 for all i 
The Box-Cox transformation becomes linear functional form  
? λi = 0 for all i except for λ1 which is equal to 1 or vice versa 
The transformation becomes semi-log functional form 
? λi=0.5 for all i 
The transformation becomes square root functional form 
? λi=0 for all i 
The functional form becomes log-linear 
 
However, Cassel and Mendelsohn (1985) illustrate that the formal hypothesis testing 
advantage of the Box-Cox functional form is purchased at the expense of other important 
goals. He points out that there are four weaknesses of the transformation. First, Box-Cox 
transformation cannot transform numbers with negative value since any negative number 
raised to a non-integer real power is imaginary. Second, the Box-Cox functional form may 
be inappropriate for prediction. Third, if the best-fit model that is estimated from the 
transformation is not linear, it would result in complex estimation of the slope and elasticity 
which is very difficult to interpret and use. Forth, the flexible functional forms have the 
disadvantage of requiring many parameters in interaction terms. Moreover, when dummy 
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variable are included in the model, they cannot be transformed using the Box-Cox 
transformation. Linneman (1980) argues that the power transformation for these variables 
must necessarily be linear. He suggests that the parameter searching process should focus 
mainly on the specification of the dependent variables rather than the independent variable 
equal to one find out the value of the λ of the property price variable only. Megbolugbe 
(1989) suggests that λ may be conceptually interpreted as indicator of how constrained a 
housing market is. A market in static equilibrium may have approximate λ value of 1 (0), 
while a λ value of greater than 1 may suggest a loose market, but λ less than zero shows a 
tight market. The intensity of looseness or tightness may be indicated by the absolute value 
of λ. 
  
Between linear and Box-Cox specification, linear specification is more simple, direct 
and adopted extensively in previous studies. Gordon and Richardson (1982) argue that there 
is no clear evidence that the linear specification is inferior to the alternative specification. 
Chau and Ng (1998) use both linear and Box-Cox specification of hedonic equation to study 
the effect of improvement in public transportation to the property prices along the 
transportation line. The linear specification is not significantly different from the more 
flexible Box-Cox specification.  
 
In this dissertation, the effect of the announcement and operation of the West Rail is 
expected to be hard to predict. The functional form will be estimated by trial and error based 
on empirical observation and the linear functional form will be employed first. 
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4.3.6 Test Statistics 
 
There are three test statistics that could indicate the significant of the model result. 
They are t-statistics (t), the coefficient of determination (R2) and F-statistics (F). They are 
indispensable for statistical approach to hedonic price model.  
  
 
t-statistics (t) 
 
It is a statistics to test the significance of the effect of each independent variable on 
the dependent variable. The value of t depends on the hedonic regression coefficient of the 
independent variable (b) and the standard error of that coefficient (Sb), 
 
t=|b/Sb| 
 
the larger the value, the more accurate the estimate since it means that the less likely that 
b=0. In other words, the larger the value of t, the more likely that the dependent variable is 
affected by the specified independent variable. 
 
The relationship between the dependent variable and the independent variable is 
significant at (1-α)*100% confidence interval if 
 
| t | > T(α, df) 
 
Where 
α  = probability of “b=0” 
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df  = degree of freedom 
T(α, df) = critical value for a given α and df 
 
Degree of freedom (df) associated with a calculated statistics is the number of available 
observations minus the number of constraints placed on the data by the calculation 
procedure. In t-statistics, df is the number of observations (N) minus the number of 
independent variables (k) minus one, 
 
df=N-k-1 
 
If α is set to be 0.05 and the calculated t is higher then the critical T (0.05, df), then the 
coefficient b is said to be significant at 5% level. That means the chance that b=0 is only 
5%.  
 
Coefficient of Determination (R2) 
 
The coefficient of determination indicates the proportion of variation in the 
dependent variable explained by the variation in the independent variables. It therefore often 
used to describe how good the data fits with the model. Its value ranges from 0 to 1. If 
R2=0.7, then, it means that 70% of the changes in the dependent variable id due to the 
change of the independent variables. The remaining 30% variation in the dependent variable 
is unexplained by the independent variables in the model. The value R2 increases as the 
number of independent variables in the model increases irrespective of the significant of the 
variables. 
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F-statistics (F) 
 
F-statistics can be used to show the significance of the R2 statistic. R2 follows an F 
distribution with k and N-k-a degrees of freedom. The F-test is employed to test the 
hypothesis that none of the independent variables helps to explain the variation of the 
dependent variable about its mean. If the F-value is high, then it means that at least one of 
the independent variables is significant and able to explain the variation of the variable. In 
order to determine whether the F-value is high or not, it is needed to find out the critical 
F-value for the given degree of freedom and level of significance α and compare the 
calculated F-value with that critical F-value. If the F-value is greater than the critical one, 
then the null hypothesis can be rejected. 
 
4.4 Model 
 
In Hedonic price model, the price is a function of structural attributes, location 
attributes and neighborhood attributes and can be expressed as  
 
ε++++= ∑ ∑ ∑ kkjjii NcSbLaaP 0                        (8) 
 
Table 6 has shown the housing attributes have been adopted in the previous studies which 
may influence the residential property price. Amount this attributes, suitable attributes 
should be chosen according to the situation of this study and the ordinary least square (OLS) 
regression technique is employed to analysis. 
 
 
Ch 4 Property Price Impact 
                                                                                                               
                                                                                      
66 
4.4.1 Variables 
 
Dependent Variable 
 
P is the price of the properties and is the dependent variable of the equation also. 
However, it should be noticed that P is not same as the real transaction price. The 
observation period is from 1st January 1995 to 31st December 2006. The real transactions of 
the targeted buildings are collected during this period by using EPRC. It is important to note 
that the Hong Kong property market is highly volatile and the observation period is more 
than ten years, therefore, a deflator should adopted to eliminate the time and inflation effect. 
 
The deflator employed in this study is the Private Domestic Price Index published by 
the Rating and Valuation Department of the Hong Kong Government. Private Domestic unit 
are defined as independent dwellings with separate cooking facilities and bathroom (and/or 
lavatory). They are sub-divided by reference to floor area as follow: 
 
Class A – saleable area less than 40m2 
Class B – saleable area of 40 m2 to 69.9 m2 
Class C – saleable area of 70 m2 to 99.9 m2 
Class D – saleable area of 100 m2 to 159.9 m2 
Class E – saleable area of 160 m2 or above 
 
The Private Domestic Price Index is provided on a monthly basis by Classes by 
reference to the property price in Hong Kong in 1999 i.e. the index of 1999=100. The 
Rating and Valuation department generate the index with reference to the factor of price 
divided by ratable value of the subject properties. By using the ratable value, the index can 
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take into account the global political and economical factors such as the fluctuation of GDP, 
inflation and interest rate. All the units in the targeted building fall into Class A and B. Their 
real transaction prices are adjusted according to Class by the following equation to become 
dependent variable P 
 
P = (Real Transaction Price/Private Domestic Price Index)*100 
 
Independent Variables 
 
In Table 6, the housing attributes which may influence the price have been shown. 
They are classified into location, structure and neighbourhood three categories. Housing 
attributes should be chosen amount these categories according to this study’s situation. 
 
Neighbourhood Attributes 
 
First, the neighborhood attributes will not be considered. It is because the targeted 
buildings are located next to each to each other. Their neighborhood is more or less the same. 
They are both near the same shopping mall, entertainment facilities etc. The prices of the 
unit of these targeted buildings are affected by the neighbourhood in the same extent. Chau 
and Ng (1998) select relatively homogeneous samples in order to minimize the effect of 
attributes which are not consider in the hedonic equation. Due to the homogeneous of the 
neighbourhood attributes of the units of the targeted building, the neighbourhood attributes 
can be eliminated from the equation. 
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Structure Attributes 
 
For structure attributes, the studies of western countries like Forrest et al (1996) and 
Poon (1978) usually use the number of bathroom and bedroom as a measure the favour of a 
flat. However, in Hong Kong, the bathroom is a must for a flat. The number of bedroom is 
usually according to the area of the flat. The larger area of the flat, the more number of the 
room. There the area of the flat instead of the number of bedroom is chosen to be one of the 
variables. The Gross Floor Area (GFA) is adopted as it is more accurate and reliable 
measure of the size of a unit and the data is easily available form the EPRC. GFA is defined 
as, under the Building Ordinance (Cap. 123) (BO), the area contained within the external 
walls of the building measured at each floor level, together with the area of each balcony in 
the building, which shall be calculated from the overall dimensions of the balcony and the 
thickness of the external wall of the building” In the study of Mok et al (1995) in Hong 
Kong, they find that the property price is inversely related to the area of the flat. 
 
The other structure attribute will be the age of the building, Mok et al (1995) also 
find that the property price is inversely related to the age of the flat. In this study, the age of 
a unit is calculated by the year of transaction and the year of the data of the Occupation 
Permit (OP) issued. Construction of private buildings in Hong Kong is governed by the 
Buildings Ordinance (Cap. 123) (BO) or the Buildings Ordinance (Application to the New 
Territories) Ordinance (Cap. 121) (BO(ANT)O). For buildings the construction of which is 
governed by the BO, a permit from the Building Authority, known as an Occupation Permit, 
is required before the building can be occupied. For buildings in the New Territories which 
meet certain exemption criteria such as size and height, control on their construction is 
under the provisions of the BO(ANT)O and an Occupation Permit is not required prior to 
occupation. Therefore, the data of the issue of OP can be regarded as the birth of the 
Ch 4 Property Price Impact 
                                                                                                               
                                                                                      
69 
building and the age is in term of number of year. 
 
The other structure attributed like the number of floor and the number of unit is not 
going to be involved in the equation. It is because the targeted buildings are similar in these 
two numbers. These attributes can also be eliminated due to the same reason of eliminating 
the neighbourhood attributes. 
 
Location Attributes 
 
For location attributes, again, the targeted buildings are both located in Tuen Mun, 
their distance from CBD and the Tuen Mun Station is nearly the same. These attributes have 
the same effect on these buildings. Furthermore, the targeted buildings are not near the 
harbour front, therefore, the sea view attribute is irrelevant to this case. Nevertheless, the 
floor level is adopted in the equation. Chan and Ng (1998) point out that properties in higher 
floor levels are more preferable to purchaser as they can enjoy a better view and a quieter 
environment. 
 
Dummy Variables 
 
One of the objectives of this study is to examine the effect of the West Rail on the 
property prices in Tuen Mun after the announcement of the project and the operation of the 
West Rail. The project was announced to be constructed on 3rd October 1997 and was 
brought to full operation on 20th December 2003. In order to test the effect during these 
periods, 0-1 time dummy variables are used. Two dummy variables will be included in the 
equation. One is the announcement dummy which is equal to “1” when the transaction is 
between 3rd October 1997 and 20th December 2003 and “0” otherwise. In other words, only 
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the transactions occurred after the announcement of the project and before the operation of 
the West Rail are accessed to be “1”. The other dummy variable is operation dummy. The 
transactions after the operation data of West Rail which is 20th December 2003 are accessed 
to be “1” and otherwise “0”. The two dummy variables’ values are summarized in Table 7 
and Table 8 has summarized the independent variables will be includes in the test equation 
of this study.  
 
Table 7 Values of Dummy Variables 
 
 
Before 
3rd Oct 1997 
3rd Oct 1997- 
20th Dec 2003 
After 
20th Dec 2003 
Announcement Dummy 
Variable 
0 1 0 
Operation Dummy Variable 0 0 1 
 
 
4.4.2 The Test Equation 
 
After the selection of suitable variables, the test equation is: 
 
P = a0+a1GFA+a2AGE+a3FL+a4ANN+a5OPER                   (10) 
 
Where 
P :  The transaction price of a flat in HK$ per sq. ft. of GFA at constant 1999 
prices 
GFA :  Gross Floor Area of the flat 
AGE :  The age of the building of the flat 
FL :  The floor level of the flat 
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ANN :  The announcement dummy variable which is equal to “1” when the 
transaction occurs within 3rd Oct 1997 - 20th Dec 2003 and “0” otherwise. 
OPER :  The operation dummy variable which is equal to “1” when the transaction 
occurs after 20th Dec 2003 and “0” otherwise 
ai's :   are coefficient to be estimated 
 
If a variable is significant to explain the price and its coefficient is positive/negative, then 
the variable is positively/negatively related to the property price. The value of t-statistic is 
needed in order to determine whether the variable is significant or not. However, the sign of 
the coefficient can be forecasted from the results of the previous study. 
 
4.4.3 Expected Sign of the Variables  
 
It may be argued that the sign of a1 should be positive since the larger the GFA, the 
more space that the owner can enjoy from owning the property. However, the financial 
ability of the purchasers may be limited and the majority of the household size is small in 
Hong Kong. These increase the demands of the small flats and increase the flat price of such 
scale. Therefore, it is forecasted that the sign of a1 is negative. 
 
It is a common sense that as the building becomes old, it will deteriorate and 
therefore more is needed to spend on maintenance. Also, the design of the building becomes 
out dated and less attractive to the purchaser. Therefore, the sign of a2 will be negative. 
 
It is forecasted that the sign of a3 is positive, it is because the view and ventilation of 
a unit in a higher floor level is better. Purchasers are willing to pay or for these advantages 
of the higher floor level.  
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In Henneberry’s (1998) study, the result suggests that the anticipated construction of 
the light rail reduces house prices in anticipation of disruption. However, Hong Kong people 
pay more attention to the future convenience rather than the disruption brought by the West 
Rail project. People anticipate that the West Rail will greatly increase the accessibility of 
Tuen Mun when the project is announced. Therefore, more people are will to purchases the 
property in Tuen Mun at that time although the West Rail still under construction. It is 
forecasted that the sign of a4 is positive. 
 
After the operation of the West Rail, the transportation cost of the Tuen Mun 
residents to travel is decreased. The West Rail has improved the accessibility of Tuen Mun 
after it operation. From the theories mentioned in the Literature Review, the land value is 
affected by its accessibility and transportation cost incurred. Therefore, it is forecasted that 
the sign of a5 is positive also. The expected sign of independent variables is summarized in 
Table 8 
 
Table 8 Expected Sign of Independent Variables 
Independent variable Remark Expected Sign 
GFA The Gross Floor Area of the flat -ve 
AGE 
The age of the flat in term of number of 
year form the issue of OP 
-ve 
FL The floor level of the flat +ve 
ANN The announcement dummy +ve 
OPER The operation dummy +ve 
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4.5 Data 
 
4.5.1 Selection of Properties 
 
There are two West Rail stations inside Tuen Mun. They are Siu Hong Station and 
Tuen Mun Station. Tuen Mun Station is chosen because there are more residential buildings 
that had already been built before the construction of the West Rail. Also, these 
developments are a short distance from the Tuen Mun Station. Then, the properties within 
the catchment, defined as within a 400m radius (about 10 minutes walking distance) of the 
Station will be targeted. It is because the effect of West Rail on these properties is more 
effective and observable. The buildings chosen are shown in Table 9 and the location is 
shown in Figure 8. 
 
Table 9 Buildings for Collecting Transaction Record 
Housing Estate Block 
Tuen Mun Town Plaza 3,4 
Trend Plaza A,B 
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Figure 8 Location of the targeted buildings 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Centamap (http://www.centamap.com) 
 
 
4.5.2 Source of Information 
 
The transaction records and the basic information of properties like the total number 
of floors, the age and the efficiency ratio can be obtained from the Economic Property 
Tuen Mun Station 
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Research Centre (EPRC). It is a databank that contains most of the transaction records of 
different types of properties in Hong Kong. These records have been registered in the Land 
Registry and therefore the data are reliable. For each transaction record, the date of 
transaction, the price, the floor level of the unit, the gloss floor area, the net usable area and 
the data of issuance of occupation permit are stated. The detail information and photos of 
the two housing estates, Tuen Mun Town Plaza and Trend Plaza, are shown in Appendix II 
and III. 
 
4.6 Results and Analysis 
 
Recall the test equation 
 
P = a0+a1GFA+a2AGE+a3FL+a4ANN+a5OPER                    (10) 
 
The equation shown above is linear. Other functional forms like log, semi-log, exponential, 
quadratic etc. have been tried and the results obtained are not much different from the linear 
form, and it is therefore adopted in this study. 920 transaction records are collected for OLS 
analysis. All the size of the units of the collected transaction records are Class A and B 
under the definition of Private Domestic Price Index. The Indexes for Class A and B are 
shown in Appendix IV. The regression result is shown in Table 10 below. 
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Table 10 The Regression Result 
Dependent Variable: P 
Method: Least Squares 
Date: 03/12/06   Time: 18:47 
Sample: 1 920 
Included observations: 920 
Variable Coefficient Std. Error t-Statistic Prob.   
C 2247.903 77.42363 29.03381 0.0000 
AGE 5.073651 4.587771 1.105908 0.2691 
GFA -0.475392 0.131823 -3.606296 0.0003 
FL 1.554116 0.794664 1.955689 0.0508 
ANN 208.0740 22.44282 9.271297 0.0000 
OPER 158.1930 41.97580 3.768672 0.0002 
R-squared 0.240809     F-statistic 57.98259
Adjusted R-squared 0.236656     Prob(F-statistic) 0.000000
 
Beside AGE, all variables are significant at 5% level and the sign of coefficients are as 
expected. ANN and OPER are the main concern of this study. These two variables show the 
effect of the West Rail on the property prices in Tuen Mun. The regression result of each 
variable will be discussed one by one. 
 
The GFA variable is significant at 5% with negative sign coefficient. The situation 
may be that the larger area one rents or purchases, the lesser the unit price one would pay. 
The argument that the larger the GFA, the more space that the owner can enjoy from owning 
the property and so one is willing to pay more may not hold in Hong Kong. It is because the 
unit per of properties in Hong Kong is quite high. The larger the GFA, the larger amount of 
money is required. Due to the limited financial ability of purchasers and the majority of the 
small household size, demands of small flats increase and therefore the sign of the 
coefficient of GFA is negative. 
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There is no surprise with the result of the FL variable. The value of t-Statistic of FL 
is 1.955 which is very near 2. The FL can be regarded as significant at 5% level. The 
coefficient of FL is with positive sign. The results mean that the property prices are increase 
with the floor level. It is because the view and ventilation of a unit in a higher floor level is 
better. Purchasers are willing to pay or for these advantages of the higher floor level.  
 
While AGE, GFA and FL are variables depicting particular aspects of properties, and 
could be viewed as confirming the general logic of the relationship according to theory, 
ANN and OPER are the critical variables for testing Hypothesis 2.  Both ANN and OPER 
are significant at 5% level and with positive coefficient. The results indicate that the 
announcement of the project and the operation of the West Rail have positive effect on the 
property price. ANN has a high positive t-Statistic value of 9.27. The property prices are 
affected by a new constructed railway not only after the complete but also after the 
announcement of the project. Some previous studies suggest that the anticipated 
construction of the light rail reduces house prices in anticipation of disruption. However, 
this is not the case in Tuen Mun. It may due to the great impact of the accessibility of Tuen 
Mun bring by West Rail. People are in favour of the West Rail and neglect the disruption.  
 
The results of OPER are due to the real increase of accessibility. However, the effect 
of ANN is much greater then the OPER. The announcement of the project actually only let 
people know there will be a railway but do nothing to the accessibility of Tuen Mun. This 
phenomenon shows that people are fast acting and they forecast the property prices in Tuen 
Mun will increase after the completion of West Rail. They would like to purchase the flats in 
Tuen Mun which have high potential of increase in value in the future. In this way, the 
demand of those flats increase and the price increase with actually increase in accessibility 
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before the operation of the West Rail.  
The results of AGE variable are quite unexpected. It is not significant even at 10% 
level and the sign the coefficient is positive. In the previous study, AGE should be a 
significant variable and with negative sign coefficient. It is because as the building becomes 
old, it will deteriorate and the design of the building becomes out dated. These should make 
the flat less attractive. This may be explained by the effect of the West Rail. Some insight 
can be obtained when look into the correlations of the independent variables (Appendix V). 
All variables have a low correlation except AGE and OPER with 0.74 (1 is the maximum 
value). The prices should be decrease as the building getting older, however, at the same 
time, the announcement and operation of the West Rail increase the prices over time. The 
effect of the West Rail may distort the pattern of prices over time and make the AGE not 
significant enough.  Nevertheless, the results show strong evidence in support of 
Hypothesis 2, namely that there is expected to be a positive impact on residential property 
prices in the Tuen Mun catchment area after the announcement of the development of west 
Rail, and again after commencement of the operation of West Rail.  In addition, it is shown 
that the effect of the announcement of the project is much greater then that of 
commencement of real operation. 
 
4.7 Conclusion 
 
The effect of the announcement and the operation of the West Rail project on the 
private resident property price in Tuen Mun is investigated in this Chapter. The observation 
period is from 1st January 1995 to 31st December 2006. 920 transaction records are collected 
from 4 buildings which are within the catchement of the Tuen Mun Station.   The results 
show that the announcement and the operation of the West Rail have a positive and 
significant effect on property prices in Tuen Mun. The effect of the announcement of the 
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project is much greater then that of commencement of real operation. The West Rail 
increase the accessibility of Tuen Mun and so enhance the value of the properties there. 
 
According to Chapter 3 and this chapter, it has been shown that the West Rail brings 
both time saving benefit and increases residential property values in Tuen Mun. The impact 
of the results in these two chapters will be discussed in Chapter 5, Conclusion. 
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Chapter 5 
Conclusion 
 
5.1 Introduction 
 
This chapter concludes the study.  First, a summary of the findings will be 
presented, followed by a discussion on the implication of the results of this study. After that, 
a review of the study objectives will be presented, followed by a discussion of limitations 
and areas for further study.  
 
5.2 Summary of Findings 
 
This study aimed at uncovering evidence that the development of an urban railway 
can bring substantial external benefits to the community it serves. The West Rail project 
provided an excellent chance to have a case study about this issue. The objectives of this 
study were: 
 
1.  To estimate the economic value of the time saved in traveling by West 
Rail, as opposed to alternative modes. 
2.  To estimate the impact on private residential property value in Tuen 
Mun due to the newly constructed West Rail. 
 
The value of time savings is expected to be reflected in the increased willingness to pay for 
property where travel is more reliable and convenient. Therefore, it would be double 
counting to credit both enhanced property values and the values of time savings for local 
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residents who live in housing affected by the property value changes. The time savings 
value was thus only seen to apply to the proportion of residents living in public rental 
housing, as the benefits of time savings is not reflected in the rent paid by public housing 
residents. 
 
In order to achieve these two objectives, the time saving benefit model and hedonic 
price model were developed to suit West Rail and Tuen Mun. To examine the time saving 
benefit, the trip form Tuen Mun to Central which is the CBD of Hong Kong for work is 
investigated as the trip for work is unavoidable. To investigate the effect of the 
announcement and operation of the West Rail, the transaction records of the properties 
within the catchment of the Tuen Mun KCRC Station have been examined. The observation 
period is from 1st January 1995 to 31st December 2006. 
 
The result of the time saving model shown that there is a net time saving benefit by 
taking West Rail to Central even the fare of the West Rail is relatively high. The real benefit 
is range from $26.88m to $104.73m according to different routes. It should be noted that the 
actual time saving benefit should be much larger than the finding because the trips other 
than for work and to the places other than Central have not been taken into account.  
 
In the hedonic price model, there were 5 independent variables in the equation and 
they are presented in the table below: 
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Table 11 Summary of Independent Variables 
 
It was shown that GFA has a negative effect on property prices, which was 
unexpected. Due to the limited financial ability of purchasers and the majority of the small 
household size, demands of small flats increase. FL has a positive effect as the owner can 
enjoy the better view and ventilation if the flat is at a higher floor level. The ANN and 
OPER are significant and have positive effect on the property prices. It shows that no matter 
the announcement of the project or the operation of the West Rail, both events will increase 
the property prices. Even the announcement of the project has do nothing about the 
accessibility, the residents anticipation of improvement is already enough to increase the 
property price. The result of AGE is unusually as it is neither significant nor has negative 
effect. It may due to the distortion by the West Rail effect. 
 
The results showed strong support for both hypotheses; the first hypothesis of this 
study is that there is expected to be a net monetary benefit to commuters by taking West Rail, 
as opposed to other modes of transport for trips to and from central. The result is that it is 
estimated that the real benefit is range from $26.88m to $104.73m and the hypothesis is 
supported. The second hypothesis of this study is that there is expected to be a positive 
impact on residential property prices in the Tuen Mun catchment area after the 
announcement of the development of west Rail, and again after commencement of the 
Variables Remark 
GFA Gross Floor Area of the flat 
AGE The age of the building of the flat 
FL The floor level of the flat 
ANN 
The announcement dummy variable which is equal to “1” when the 
transaction occurs within 3rd Oct 1997 - 20th Dec 2003 and “0” otherwise.
OPER 
The operation dummy variable which is equal to “1” when the transaction 
occurs after 20th Dec 2003 and “0” otherwise 
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operation of West Rail. The real tests of this hypothesis are in the signs and test 
statistics of the dummy variables. The dummy variable ANN and OPER are both 
significant and with positive sign. Therefore, this hypothesis is also supported. 
 
5.3 Implication of the Results 
 
It has been long criticized that the Hong Kong Government has subsidized railway 
development too much, irrespective of whether projects are led by the MTR or KCRC, and 
the West Rail project is one such example. The Hong Kong Government invested $29 
billion of a total $64 billion. The results of this study illustrate strong evidence for external 
benefit brought by the West Rail to the Tuen Mun community in term of time saving benefit 
and increase in property values, showing strong support for the Government’s continued 
support for the Government’s intention to extensively develop the railway network in Hong 
Kong and make railway the backbone of the future commuter transport network. In the 
Railway Development Strategy 2000 by the Hong Kong Government, the Government 
claims that  
 
“railways will be vital in supporting the economic, social and population growth of 
the HKSAR in the next 15 years. Implementing railways network would place about 
70% of the population and about 80% of job opportunities within one kilometer of a 
railway station. The railway also facilitates the development of the strategic growth 
areas in the New Territories and development and redevelopment in the Metro 
area.” 
 
It can be noted that Government is concerned about the external benefits brought by 
railway networks rather than only the money return of the project.  In fact, the external 
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benefits brought by a railway are not only the time saving values and enhancement of the 
property values, other external benefits include health benefits, environmental benefits, less 
road congestion, reduced pollution, and reduced rates of road accidents. Railways also 
facilitate new urban development, and so could reduce externalities from excessive density 
in some urban areas. The external benefits of a railway are seen to be much more important 
and significant then the actual operational income from a government point of view. 
Therefore, based on evidence presented here it is suggested that governments should 
consider a more active role in railway development. 
 
5.4 Review of Objectives 
 
The two objectives have been achieved, in that this study has showed evidence of 
external benefits brought by the West Rail to the Tuen Mun Community. It has been showed 
that there the time saved is worth $26.88m to $104.73m by targeting the public rental 
housing residents and the trip from Tuen Mun to Central. The transaction records of the 4 
targeted buildings have shown that West Rail has positive effect on their value after both the 
announcement and operation of the railway. 
 
5.5 Limitations of the Study 
 
There are some limitations of this study that should be noted. They are transaction 
time lag, monthly private domestic price index and reliability of EPRC 
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5.5.1 Transaction Time Lag 
 
The dates of the transactions are actually the dates of signing the Agreement for Sale 
& Purchase which are registered in the Lands (Register) Office. However, the transactions 
are actually happened when the Provisional Agreement for Sale & Purchase is signed. The 
time lag may affect the final result of the analysis as the lag will influence the precise level 
of the deflator. 
 
5.5.2 Monthly Private Domestic Price Index 
 
The Domestic Price Index by month is used to act as the deflator. However, using the 
standard quarterly price index is not suitable for all the cases in Hong Kong as the market is 
different in terms of day and location because the Hong Kong Property market is volatile. 
However, Private Domestic Price Index is commonly used in similar studies as having a 
deflator in terms of day and location is nearly impossible. 
 
5.5.3 Reliability of EPRC 
 
All the transaction records are obtained from EPRC. The organization is a 
commercial body and has no responsibility to ensure that the information they presented is 
error free. Also, transactions which have not been registered in the Land (Registry) Office 
are excluded in this study. The data validity will influence the results. 
 
5.4 Area of Further Study 
 
This study concentrates on two external benefits only. There are other external 
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benefits like health benefits which include the reduction of pollution and traffic accidents. If 
more resources are available, it would be fruitful and interesting to examine these other 
external benefits.  Besides other benefits, there is an area for further study concerning the 
overall effect on property prices. In this study, only residential properties within the 
catchment were examined, but in any urban area a large proportion of land use is taken up 
by commercial properties. An interesting question is: “Will the West Rail bring more 
shoppers form the urban area to Tuen Mun so bringing about increases in commercial 
rents?” Further, the effect on properties outside the catchment as defined would also be an 
interesting subject of research, in order to identify the spatial extent of the influence of West 
Rail in Tuen Mun. 
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Appendix I                                       Hong Kong Map 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: ypmap (http://www.ypmap.com/ch/viewer.asp?mapService=LocationMap_c) 
Tuen Mun 
Central 
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Appendix II 
Property Information of the targeted buildings 
 
屋村名稱 
Estate Name 
屯門市廣場 
TUEN MUN TOWN PLAZA 
地區 
District  
屯門  
TUEN MUN 
地址 
Address  
屯隆街/屯盛街/屯順街/屯仁街  
TUEN LUNG ST/TUEN SHING ST/TUEN SHUN ST/ 
總座數 
No. of Block 
8 單位總數 
No. of Unit 
2016  入伙日期 
OP Date 
30/10/1987 - 1/9/1992 
每座層數 
No. of Floor 
30 至 37 層 (Fl)  每層伙數 
No. of Unit/Floor
8 至 12 伙 (Unit)  
單位建築面積 
Unit Gross Area 
422 至 795 呎 
(ft2)   
單位實用面積
Unit Net Area 
323 至 588 呎 
(ft2)  
實用率 
Efficiency Ratio 
73 至 76 %  
間格 
Floor Plan 
2 房(Rm) 2 廳(Din)  3 房(Rm) 2 廳(Din)      
管理公司 
Management.Co. 
信和物業管理有限公司 SINO ESTATES MANAGEMENT LTD  
 
屋村名稱 
Estate Name 
時代廣場 
TREND PLAZA 
地區 
District  
屯門  
TUEN MUN 
地址 
Address  
屯隆街 2 號  
TUEN LUNG ST 2 
總座數 
No. of Block 5 
單位總數 
No. of Unit 1248  
入伙日期 
OP Date 
7/1/1988 - 4/7/1988 
每座層數 
No. of Floor 
26 層 (Fl)  每層伙數 
No. of Unit/Floor
8 至 12 伙 (Unit)  
單位建築面積 
Unit Gross Area 
364 至 705 呎 (ft2)  單位實用面積
Unit Net Area 
277 至 588 呎 (ft2)  實用率 
Efficiency Ratio 
76 至 83 %  
間格 
Floor Plan 
2 房(Rm) 1 廳(Din)  3 房(Rm) 2 廳(Din)      
管理公司 
Management.Co. 
冠威管理有限公司 GOOD WILL MGT LTD  
恆益物業管理有限公司 HANG YICK PROP. MGT. LTD  
Source: EPRC 
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Appendix III 
Photos of the targeted Estates 
Trend Plaza 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Tuen Mun Town Plaza 
  
 
                                                                                          
95
Appendix IV 
The Private Domestic Price Indices of Class A & B 
(Year 1999=100) 
Year Month A B 
1 109.9 109.9 
2 113.9 112.4 
3 114.2 112.9 
4 114.7 111.2 
5 110.8 109.4 
6 110.4 106.0 
7 108.5 105.0 
8 108.0 102.4 
9 104.5 99.9 
10 103.5 99.1 
11 105.4 102.0 
1995 
12 106.3 102.7 
1 106.9 104.7 
2 109.1 108.6 
3 112.2 114.5 
4 112.1 112.4 
5 113.3 113.5 
6 114.7 114.8 
7 115.4 114.0 
8 116.8 118.5 
9 119.0 117.7 
10 122.4 123.3 
11 127.1 128.2 
1996 
12 132.5 135.2 
1 137.9 143.6 
2 151.1 154.6 
3 160.6 162.4 
4 154.4 157.8 
5 169.5 173.7 
6 171.0 171.0 
7 165.1 166.7 
8 168.8 170.5 
9 170.2 169.1 
10 171.1 172.1 
11 161.2 157.0 
1997 
12 155.4 153.4 
1 145.2 141.0 
2 138.5 134.6 
3 140.4 137.9 
4 135.5 133.4 
5 129.4 126.2 
1998 
6 114.0 111.7 
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7 110.2 105.9 
8 106.3 104.3 
9 100.4 96.8 
10 96.6 95.1 
11 100.7 100.4 
1998 
12 105.0 105.0 
1 103.9 103.9 
2 103.0 101.7 
3 102.4 102.2 
4 102.7 101.8 
5 103.1 103.1 
6 103.3 101.5 
7 101.8 101.4 
8 99.3 101.3 
9 96.8 97.0 
10 95.5 95.7 
11 93.2 94.5 
1999 
12 94.9 95.8 
1 96.6 97.5 
2 96.2 98.0 
3 93.2 95.8 
4 92.4 93.8 
5 89.0 89.9 
6 84.5 85.6 
7 86.0 86.2 
8 86.0 87.1 
9 87.4 88.0 
10 86.5 86.4 
11 81.3 84.1 
2000 
12 80.2 81.6 
1 78.9 80.5 
2 78.7 80.0 
3 80.5 82.3 
4 81.9 81.4 
5 79.0 80.5 
6 78.7 81.3 
7 78.7 80.5 
8 76.7 79.1 
9 75.9 77.5 
10 72.7 74.4 
11 71.9 74.0 
2001 
12 72.3 74.1 
1 72.6 74.5 
2 73.4 73.7 
3 71.9 73.6 2002 
4 70.4 72.7 
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5 69.4 73.7 
6 69.4 72.6 
7 69 71.4 
8 66.9 68.1 
9 64.1 67.5 
10 64.0 64.7 
11 62.9 64.9 
2002 
12 62.7 64.9 
1 61.5 63.4 
2 61.0 63.8 
3 60.0 60.6 
4 59.4 59.8 
5 58.2 59.3 
6 57.3 5.2 
7 56.6 58.3 
8 56.8 58.5 
9 59.1 60.2 
10 61.3 62.5 
11 62.1 63.6 
2003 
12 63.2 64.4 
1 66.4 68.8 
2 69.2 72.4 
3 72.9 77.1 
4 73.4 79.2 
5 72.8 76.4 
6 69.7 73.9 
7 70.0 74.0 
8 73.1 76.4 
9 74.7 80.5 
10 77.6 83.2 
11 75.9 81.6 
2004 
12 76.4 82.6 
1 78.6 84.5 
2 81.6 89.4 
3 87.6 94.0 
4 88.5 94.5 
5 87.2 95.0 
6 85.9 91.8 
7 84.9 92.2 
8 86.3 93.9 
9 86.7 93.3 
10 85.8 90.5 
11 82.0 87.1 
2005 
12 82.6 88.2 
 
Source: Rating and Valuation Department 
(http://www.rvd.gov.hk/en/publications/pro-review.htm)   
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Appendix V 
Correlation Matrix of Variables Used in the Hedonic Price Model 
 
 
 
 
 
 
 
 
 
 
  AGE ANN AREA F OPER PR 
 AGE  1.000000  0.153448 -0.037160  0.112862  0.735019  0.349940 
 ANN  0.153448  1.000000 -0.011105  0.039613 -0.423131  0.353306 
 AREA -0.037160 -0.011105  1.000000  0.088215 -0.065431 -0.125208 
 F  0.112862  0.039613  0.088215  1.000000  0.038763  0.084406 
 OPER  0.735019 -0.423131 -0.065431  0.038763  1.000000  0.139798 
 PR  0.349940  0.353306 -0.125208  0.084406  0.139798  1.000000 
